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75  kw 

...01  ncv\  amwlicic.  foi  that  matter,  but  first  utilized  bv 
Western  f  leetiie  in  its  installation  of  the  DEW  East  earlv 
vNainific  SNStem  tor  that  segment  spanning  the  arctic  wastes 
tiom  Iceland  to  Greenland. 

The  Ail  f  oice  lequired  a  tropo  scatter  transmittei  pro¬ 
viding  ^0  kw  output  five  times. more  powerful  than  any 
known  with  leception  of  48  voice  channels  at  440  miles. 
I\1  I 's  pioneeiing  engineers  developed  apparatus  capable  of 
kw  output  seven  and  one-half  times  more  powerful! 


A  D\naiMu-<  Ccrpc'^diicn  cf  Auicn^A 

Dept  S  •  29-01  Borden  Ave  •  Long  Island  City  1,  NY 
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Eor  the  first  time,  regardless  of  weather,  spans  of  SCO 
miles  or  more  can  be  linked  with  great  reliability.  At  such 
range,  the  equipment  permits  transmission  of  72  simultane¬ 
ous  conversations.  Shorten  the  distance  between  stations, 
and  the  number  can  be  increased  to  240. 

These  unique  kw  tropo  scatter  units  join  earlier  f^EL 
installations  to  lengthen  and  strengthen  the  vital  commu¬ 
nications  line  so  necessafv  for  our  nation’s  defense. 


ASSOCIATES 


Backscatter  or  synchronized 
oblique  sounding. 


for  rapid,  precise 
measurement  of  ionosphere 
parameters  on  a  continuous  basis 


Typical  oscilloscope  record  shows  vertical  incidence  and  backscatter  returns  using  G/A  Model  902 


The  G/A  902  step-frequency  ionosphere 
sounder  is  a  multi-channel  electronic¬ 
ally-stepped  high-power  transmitter/ 
receiver  operating  In  the  h-f  band. 
160  frequencies,  from  4  to  64  mega¬ 
cycles,  are  derived  from  a  single  stable 
reference,  and  are  electronically 
selected  at  rates  up  to  50  frequency 
changes  per  second.  Operation  is 
entirely  electronic— there  are  no  mech¬ 
anical  switches  or  tuning  devices. 
Associated  power  amplifiers  are  avail¬ 
able  with  pulse  power  outputs  up 
to  100  kw. 

Research  Applications:  Because  of  its 
simultaneous  time  and  frequency  res¬ 
olution  capabilities,  this  sounder  is 
especially  suited  for  observing  auroral 
ionization,  artificial  ion  clouds  and 
ionized  meteor  trails.  Other  research 
applications  include  the  observation 


of  traveling  disturbances  at  either 
oblique  or  vertical  incidence. 

Communications  Applications:  This 
sounder  can  be  used  with  a  steerable 
or  fixed  antenna  to  provide  a  contin¬ 
uous  and  essentially  instantaneous  dis¬ 
play  of  the  coverage  area  for  one-hop 
ionospheric  transmission.  Two-hop  and 
even  higher  order  modes  are  displayed 
a  substantial  portion  of  the  time. 

For  direct  measurement  of  path  loss, 
two  or  more  sounders  can  be  synchro¬ 
nized  to  provide  an  instantaneous  dis¬ 
play  of  path  loss  and/or  path  delay  vs. 
frequency  between  circuit  terminals. 

A  thirty-five  page  Granger  Associates 
report  gives  you  full  specifications  and 
operating  principles  on  the  sounder  and 
related  information  on  antenna  systems. 
We’ll  be  happy  to  send  you  a  copy 
—airmail. 


Sounder  and  G/A  Pulse  Distributed  Power  Amplifier, 


GRANGER  ASSOCIATES  /  974  Commercial  Street  /  Palo  Alto,  California  /  DAvenport  1-4175 


Send  For  Complete  Information 
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IRE  will  be  at  AFCEA 


June  6-8,  Shoreham  Exhibit  Hall 

Washington,  D.  C. 
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Visit  us  at  the  AFCEA  Convention. 
Membership  information  for  Engineers, 
Special  Issues,  Professional  Group  data 
and  the  new,  cloth-bound,  6  "  x  9^"  book 
“IRE  Dictionary  of  Electronic  Terms 

and  Symbols”. 

The  Institute  of  Radio  Engineers 

®  1  East  79th  Street,  New  York  21,  N.  Y. 
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ive  use  all  of  the  arts  of  communication  to  serve  you  better 


One  of  our  biggest  capabilities  is  providing  defense  com¬ 
munications— wherever  needed. 

If  we  can’t  fill  communications  needs  off  the  shelf,  then 
we’ll  start  fresh  and  create  the  answers  to  the  problems. 
We’ve  done  that  hundreds  of  times. 

We  recently  handled  the  world’s  first  telephone  conver¬ 
sation  via  satellite.  And  we  have  started  development  of 
a  world-wide  communications  system  employing  satellites. 

We  developed  the  world’s  first  undersea  telephone  cables 
to  speed  calls  between  continents. 

When  industry  and  government  needed  a  way  of  gath¬ 
ering  huge  amounts  of  coded  information  from  distant 


points,  we  were  ready  with  our  vast  telephone  network  and 
Data-Phone,  which  transmits  at  extremely  high  speeds. 

Far  in  the  frozen  north,  our  engineers  are  putting 
together  the  communications  system  for  BMEWS,  the  na¬ 
tion’s  Ballistic  Missile  Early  Warning  System. 

For  strategic  defense  installations,  we  provide  a  Group 
Alert  and  Dispatching  System  making  it  possible  for  one 
pull  of  the  dial  to  ring  up  to  480  telephones  simultaneously. 

Universal  communications— the  finest,  most  dependable 
anywhere— are  what  we  deliver.  Inside,  outside,  on  land, 
under  the  sea,  through  the  air,  or  into  space. 

We  invite  inquiries. 


BELL  TELEPHONE  SYSTEM 

AMERICAN  TEL.  &  TEL.  CO.  ^  WESTERN  ELECTRIC  CO.  ^  BELL  TELEPHONE  LABORATORIES  /  21  OPERATING  COMPANIES 
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THE  WHITE  HOUSE 


WASHINGTON 

May  5,  1961 


Dear  Colonel  Baird: 


On  the  occasion  of  the  Fifteenth  Annual  Convention  of  the 
Armed  Forces  Communications  and  Electronics  Association, 
I  send  greetings  to  all  those  attending. 

The  Convention  theme,  "New  Horizons  with  Time  and 
Distance  in  Full  Retreat,  "  signifies  the  alertness  of  your 
Association  to  the  vital  need  for  timely  and  accurate  infor¬ 
mation  in  a  changing  world. 

Your  members  are  helping  to  develop  our  nation*s  resources 
to  meet  the  challenges  of  this  era  by  providing  that  important 
link  of  communications  and  electronics  facilitating  a  better 
understanding  among  nations. 

My  congratulations  on  your  Fifteenth  Anniversary  and  best 
wishes  for  an  outstanding  Convention. 


Sincerely  yours, 


Colonel  W.  J.  Baird,  USA  (Ret.) 
General  Manager  and  Editor 
Armed  Forces  Communications  and 
Electronics  Association 
1624  Eye  Street,  N.  W. 

Washington  6,  D.  C. 


B.  H.  Oliver,  Jr. 

National  President,  AFCEA 
Vice  President  Upstate 
New  York  Telephone  Company 


AFCEA^S  ROLE 


jAlny  organization  must  have  good  and  sufficient  reasons  for  its  ex¬ 
istence,  and  ours  is  no  exception  in  this  respect.  We  have  one  fun¬ 
damental  underlying  responsibility  for  being.  This  is  so  important  in 
its  contribution  to  the  nation’s  welfare  that  it  must  never  become  ob¬ 
scure.  I  refer,  of  course,  to  AFCEA’s  primary  mission,  which  is  to  see 
that  communicators,  and  people  in  the  fields  of  electronics  and  photog¬ 
raphy,  in  military  and  in  civilian  life,  have  close  liaison  with  each 
other.  This  closeness  of  relationship  is  not  a  nicety,  but  a  necessity. 
When  the  time  comes,  if  it  does,  that  the  Nation’s  security  requires 
military  communicators,  and  those  engaged  in  electronics  and  photog¬ 
raphy  fields  to  run  in  double  harness  with  their  counterparts  in  civil 
life,  there  will  be  hardly  enough  time  to  get  hitched  up.  And  hitched 
up  we  must  be  if  this  nation  is  to  draw  the  strength  from  this  group 
that  it  has  the  right  to  demand  of  us.  Communications  has  always 
been  important  to  our  Nation,  but  today’s  greatly  broadened  concept 
of  communications  attaches  a  significance  to  good  performance  in 
these  areas  that  is  so  vital  one  can  only  think  about  it  in  terms  of 
survival. 
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Richard  5.  Morse,  Assistant  Sec¬ 
retary  of  the  Army  (Research  and 
Development) 


Convention  Speakers 

KEYNOTE  LUNCHEON  SPEAKER 


Secretary  Morse  is  recognized  as  one  of  the  early  pioneers  in  the  field  of 
high  vacuum  technology  and,  as  a  technical  executive,  outstandingly  ex¬ 
perienced  in  the  organization  and  management  of  business  ventures  result¬ 
ing  from  research  and  development.  Richard  Morse  is  a  graduate  of  the 
Massachusetts  Institute  of  Technology  and  holds  honorary  degrees  of  Doc¬ 
tor  of  Engineering  and  Doctor  of  Science.  Following  graduate  work  in 
physics  at  the  Technische  Hochschule,  Munich,  Germany,  he  spent  five 
years  in  research  work  at  Eastman  Kodak  Company.  He  has  served  as 
president  of  many  corporations.  For  many  years  associated  with  the  Na¬ 
tional  Defense  effort,  Mr.  Morse  has  acted  as  Civilian  A’dvisor  to  the  Atomic 
Energy  Commission  and  the  Ordnance  Research  and  Development  Advisory 
Committee,  the  Technical  Advisory  Panel  of  the  Department  of  Defense  on 
Chemical  and  Biological  Warfare  and  the  Defense  Science  Board.  He  has 
recently  served  as  Chairman  of  the  Army  Scientific  Advisory  Panel  and  as 
Director  of  Research  and  Development  for  the  Army.  This  year,  Mr.  Morse 
was  presented  the  U.  S.  Army  Distinguished  Civilian  Service  Award. 


BANQUET  SPEAKER 

Mr.  Kappel  began  his  career  digging  holes  for  telephone  poles  in  his 
native  Minnesota  in  the  summer  of  1924.  In  nineteen  years  with  the  North¬ 
western  Bell  Telephone  Company  he  held  jobs  ranging  from  digging  post 
holes  to  vice  president  of  operations  and  director  of  the  company.  Early  in 
1949,  Mr.  Kappel  moved  to  New  York  as  vice  president  in  charge  of  Long 
Lines  for  AT&T,  then,  in  November  of  1949,  became  vice  president,  opera¬ 
tion  and  engineering.  Some  four  years  later  he  was  elected  president  of 
Western  Electric  Company,  manufacturing  and  supply  unit  of  the  Bell 
System,  and  on  September  19,  1956,  became  the  ninth  president  of  AT&T. 
He  is  a  U.  of  Minn,  graduate  and  holds  3  honorary  LL.D.  degrees  and  an 
honorary  LL.C.D.  degree.  Mr.  Kappel  delivered  the  1960  McKinsey  Founda¬ 
tion  Lectures  before  the  Graduate  School  of  Business  of  Columbia  Univer¬ 
sity.  He  was  named  to  the  U.  S.  Advisory  Council  for  the  International 
Industrial  Conference  and  is  a  director  of  AT&T,  the  Chase  Manhattan 
Bank  in  New  York,  and  the  Metropolitan  Life  Insurance  Company.  Mr. 
Kappel's  high  sense  of  loyalty,  his  dynamic  leadership,  his  fairness  and 
considerate  judgment  of  the  individual  man,  have  earned  for  him  the 
profound  respect  of  all. 


Frederick  R.  Kappel,  President, 
American  Telephone  and  Tele¬ 
graph  Company 


Ma/or  General  Kenneth  P,  Berg- 
quist,  U5AP,  Commander,  Elec¬ 
tronic  Systems  Division,  Air  Force 
Systems  Command,  Hanscom  Field 
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INDUSTRIAL  LUNCHEON  SPEAKER 


Major  General  Kenneth  Bergquist  was  graduated  in  1935  from  the  U.  S. 
Military  Academy  with  a  commission  as  a  second  lieutenant  in  the  U.  S. 
Field  Artillery,  and  then  detailed  to  the  Air  Corps  as  a  flight  student.  He 
received  his  pilot’s  wings  in  1936  from  the  Advanced  Flying  School  at  Kelly 
Field.  General  Bergquist’s  military  career  has  since  been  distinguished 
with  highly  responsible  assignments,  meiiioriously  served.  His  most  recent 
duties  have  included  Commander  of  the  Air  Defense  Systems  Integration 
Division,  Hanscom  Field,  Bedford,  Massachusetts,  and  Commander,  Air 
Force  Command  and  Control  Development  Division,  Air  Research  and 
Development  Command,  Hanscom  Field.  General  Bergquist  assumed  his 
present  command  on  April  1,  1961.  He  is  a  1950  graduate  of  the  National 
War  College  and  the  recipient  of  many  foreign  and  U.  S.  decorations  and 
medals.  General  Bergquist  has  served  with  distinction  on  four  separate 
occasions  in  the  Nation’s  Capital — the  last  time  in  1957  when  he  became 
Assistant  Deputy  Chief  of  Staff  for  Operations. 
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Editorial 


With  Time  and  Distance 
in  Full  Retreat 


W.  J.  BAIRD 

General  Manager  and  Editor 


.^VT  THIS  MOST  explosive  moment 
in-  history  most  of  us  share  an  identi¬ 
cal  image  of  our  present  world — a 
world  where  the  possibilities  of  a  hot 
war  are  never  absent,  where  military, 
ideological  and  psychological  tensions 
create  crises  requiring  decisions  of 
great  wisdom.  At  no  time  in  our  na¬ 
tion’s  history  have  communications 
and  electronics  and  the  power  of  the 
human  voice  been  more  important  to 
our  national  security. 

In  recent  decades  we  have  seen 
the  world  tied  together  on  a  split  sec¬ 
ond  basis  by  communications.  New 
horizons  in  scientific  achievements 
have  put  time  and  distance  in  full 
retreat  while  increasing  the  tempo 
and  excitement  of  our  electronic 
frontiers.  Tomorrow’s  modern  com¬ 
munications  not  only  will  cover  the 
surface  of  the  earth  but  encompass  it 
as  well.  From  a  standpoint  of  ter¬ 
restrial  coverage,  there  is  little  more 
that  can  be  expected.  But,  from  a 
performance  viewpoint,  new  forms  of 
equipment  with  new  operating  meth¬ 
ods  will  emerge  to  provide  easier  ac¬ 
cess  to  every  remote  point. 

Since  World  War  II,  the  pulsating 
rate  of  electronic  progress  has  led  to 
a  series  of  outstanding  evolutions  in 
today’s  military  weapons,  ICBM’s- 
IRBM’s,  electronic  countermeasures, 
computers,  new  radar  techniques,  in¬ 
strumentation  and  reconnaissance 
satellites  are  but  a  few  of  these  inno¬ 


vations.  Their  impact  on  our  welfare 
has  been  both  catastrophic  and  bene¬ 
ficial. 

Somehow  electronics  seem  to  pro¬ 
vide  the  means  of  performing  all 
sorts  of  things  designed  for  war  pur¬ 
poses.  We  have  gone  from  minia¬ 
turization  to  micro-miniaturization; 
we  have  compressed  the  assembly  of 
electronic  parts  to  the  order  of  sev¬ 
eral  million  per  cubic  foot,  we  have 
progressed  from  the  art  of  control¬ 
ling  machines  to  the  electronic  brain 
to  store,  receive,  evaluate  and  trans¬ 
mit  data;  and  we  have  moved  from 
missiles  to  satellites  and  space 
probes  to  provide  new  methods  of 
communications  and  seek  answers  in 
the  field  of  photography,  meteorol¬ 
ogy,  reconnaissance  and  geodesy.  Of 
primary  concern,  as  we  race  forward 
in  a  competitive  sense  is  our  appar¬ 
ent  disregard  to  stop  long  enough  to 
finalize  our  thinking  on  definite  ob¬ 
jectives.  Do  we  definitely  know  what 
hardware  or  what  products  we  want 
to  the  exclusion  of  others  and  in 
what  quantities  and  for  how  much? 
It  may  well  be  that  we  are  putting 
our  eggs  in  too  many  baskets. 

Certainly,  communications  and 
electronics  have  increased  the  com¬ 
mand  and  control  capabilities  of  our 
services.  Surveillance  drones  and 
satellites  have  provided  vital  infor¬ 
mation  more  rapidly  for  command 
decision,  proving  beyond  a  doubt 


that  electronic  technology  is  the  out¬ 
standing  factor  in  the  research  and 
development  equation  of  weapon 
systems.  In  all  aspects,  electronics  is 
the  keystone  of  our  military  capabil¬ 
ity.  With  this,  there  can  be  no  argu¬ 
ment.  But,  the  mind  of  man  that  is 
capable  of  devising  the  means  to  ex¬ 
terminate  human  life  from  earth  is 
capable  also  of  perfecting  the  neces¬ 
sary  scientific  safeguards  to  provide 
for  the  future  safety  and  security  of 
mankind. 

It  is  quite  likely  that  the  time  has 
arrived  when  science  and  engineering 
technology  should  travel  on  a  parallel 
course  (peace  and  war  prepared¬ 
ness  ) .  Technology  alone  will  never 
maintain  world  security  but  on  the 
other  hand  world  security  will  never 
be  maintained  until  new  technologies 
are  created  to  provide  simultaneously 
essential  elements  of  information  for 
all  nations.  The  problem  here,  then, 
is  one  of  decision.  Has  the  art  of 
electronics  and  communications  and 
systems  technology  progressed  to  the 
point  of  providing  this  technical  in¬ 
telligence  base  to  detect,  inspect, 
monitor  and  stop  any  future  attempt 
to  mobilize  nuclear,  missile,  tradi¬ 
tional,  bacteriological  or  future  fan¬ 
tastic  electronic  war?  This,  perhaps, 
is  a  most  challenging  subject  at  a 
time  when  science  and  engineering 
are  striving  to  fashion  new  break¬ 
throughs  in  communications,  elec¬ 
tronics  and  space. 


The  Association  and  Signal  Magazine  wish  to  exnress  their  sincere  thanks  and  appreciation  to  all  those  taking  parMn 
the  1961  Armed  Forces  Communications  and  Electronics  Association  Convention  and  Exhibition.  We  are  sure  that  the  leaders 
of  industry  and  the  military  services,  the  members  of  the  Association  and  tbeir  friends  will  be  ricbly  rewarded  tbromdi  tbe 
contributions  by  our  exhibitors  and  advertisers. 
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quotations  from  service  communicators 


The  combination  of  international  unrest  and  tremendously  improved  fire¬ 
power  and  mobility  makes  anything  less  than  a  global  capability  in  com¬ 
munications  unthinkable.  A  military  communications  satellite  system  must 
be  an  integral  part  of  this  vital  capability. 


Ma/.  Gen,  R,  T,  Nelson 
Chief  Signal  Officer,  USA 

Electrical  communications  reijuirements  for  command  and  control  of 
U.  S.  naval  forces  moving  continuously  throughout  the  waters  of  the  world 
have  expanded  enormously  in  the  last  decade  and  continue  to  do  so.  This 
is  a  restless  time,  full  of  movement,  imposing  the  most  comprehensive  de¬ 
mands  on  wireless  communications.  The  search  for  new  technicpies  and 
applications  in  radio  is  ceaseless. 


RAdm,  Frank  Yirden,  USN 

Assistant  Chief  of  Naval  Operations 
( Communications) / Director,  Naval 
Communications 


Where  we  stand  today  with  respect  to  military  communications  systems 
is  the  product  of  the  persistent,  imaginative  and  sound  technical  endeavor 
of  a  military  and  industrial  partnership.  Implied  in  the  challenge  of  tomor¬ 
row  is  the  problem  of  defining  our  future  communications  systems  objec¬ 
tives  and  identifying  the  most  promising  avenues  of  endeavor  to  meet  them. 


Maj,  Gen,  Harold  W,  Grant,  USAF 
Director,  Communications-Electronics 


1961  AFCEA  CONVENTION  COMMITTEE 


Convention  Chairman 

W.  J.  Baird 
National  Headquarters 

Vice  Chairman 

Campbell  Steward 
National  Headquarters 


Assistant  Chairmen 

John  R.  O’Brien 
Hoffman  Electronics  Corp 
William  Hulse 
Westinghouse  Electric  Corp. 
Frank  T.  Ostenberg 
National  Headquarters 


Joseph  R.  Redman 
Western  Union  Telegraph  Co. 


Exhibits 

William  C.  Copp 
William  C.  Copp  &  Associates 


Treasurer 

W.  Earl  Trantham 
Hughes  Aircraft  Co. 
Frank  Martins 
National  Headquarters 


Buffet  &  Reception 

John  Gilbarte 
Admiral  Corporation 


Reception  &  Hospitality 

Murrey  Royar 
National  Company 
Thomas  B.  Jacocks 
(General  Electric  Co. 
Frank  H.  Clarke 
Texas  Instruments  Incorporated 


Ladies  Activities 

Dorothea  Ostenberg 

Publicity  &  Public  Relations 

SIGNAL  Editorial  Staff 
National  Headquarters 


Panels  Committee 

Edward  J.  Gerrard 
International  Telephone  & 
Telegraph  Corp. 

A.  W.  Christopher 
Sylvania  Electric  Products,  Inc. 
Keith  B.  Lewis 
Eastman  Kodak  Co. 
Frank  Wozencraft 
Attorney  At  Law 


Tickets-Social  Events 

Frank  Martins 
National  Headciuarters 


Advisory  Croup 


Percy  G.  Black 

General  Telephone  Service  Corp. 


Ralph  I.  Cob* 
Mel  par,  Inc. 


Millard  C.  Richmond 
Western  Electric  Co.,  Inc. 
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AFCEA  NATIONAL  CONVENTION  PROGRAM 


•  100  Exhibitors 

•  200  Exhibit  Units 


•  4  Panel  Discussions 

•  6  Important  Social  Events 


PROGRAM  OF  EVENTS 

Panels  and  Social  Events  will  be  held  in  the  Sheraton-Park  Hotel. 

Monday,  June  5th 

Executive  Committee  Meeting  5:30  PM  Board  of  Directors  Meeting  6:15  PM 


Tuesday,  June  6th 

9:30  AM — Opening  Ceremony 

Entrance  to  Sheraton  Hall 


10:00  AM — Panel  Discussion  —  Present 
to  Media  and  Future  Concepts 
12:00  AM  of  World-Wide  Communica¬ 
tions. 

Moderator:  Dr.  H.  Busignies 
International  Telephone  & 
Telegraph  Corporation 

(To  be  infroduced  by  RAdm. 

F.  R.  Furfh,  y.P,  ITT  Corp.) 
Sheraton  Hall 


12:30  PM — Keynote  Luncheon 

Speoker:  The  Honorable 
Richard  S.  Morse 
Assistant  Secretary  of 
the  Army  (R&D) 

Cotillion  Room 

2:00  PM — Regional  Vice  Presidents  and 
Chapter  Presidents  Meeting 

Continental  Room 

4:00  PM — ^Council  and  Directors  Meeting 
Continental  Room 


6:30  PM — Reception 

Continental  Room 

7:30  PM — Buffet  and  Floor  Show 
Sheraton  Hail 


Wednesday,  June  7th 

9:30  AM — Panel  Discussion — 
to  New  Frontiers  in 

1 1 :30  AM  Reliable  Communications 
Moderator:  Dr.  Herbert 
Trotter,  Jr. 

General  Telephone  and 
Electronics  Laboratories,  Inc. 

(To  be  infroduced  by  RAdm. 
F.  J.  Bell.  Y.P.  GT&E  Corp.) 
Sheraton  Hall 

2:00  PM — Panel  Discussion — Scientific 
to  Applications  of  Electronics  in 

4:00  PM  Photography 

Moderator:  RAdm.  Robert  S. 
Quackenbush,  Engineering 
Div.,  Polaroid  Corp. 

(To  be  introduced  by  K.  B. 
Lewis,  Eastman  Kodak  Co.) 
Sheraton  Hall 

6:30  PM — Reception 

Continental  Room 

7:30  PM — Banquet 

Speaker:  Frederick  R.  Kappel 
President,  American  Tele¬ 
phone  and  Telegraph  Co. 

Sheraton  Hall 


Thursday,  June  8th 

9:30  AM — Panel  Discussion — 
to  Recent  Developments  in 
1 1 :30  AM  Government  Contracts  and 
Procurement  Procedures 
by  Federal  Bar  Association  of 
Washington,  D.  C. 

Moderator:  E.  K.  Gubin 
Federal  Bar  Association 

(To  be  introduced  by  Frank  W. 
)Voiencratt,  Attorney  at  Law.) 
Sheraton  Hall 


12:30  PM — Industrial  Luncheon 

Speaker:  Major  General 
Kenneth  P.  Bergquist 
Commander,  Electronic  Sys¬ 
tems  Division,  Air  Force  Sys¬ 
tems  Command,  Hanscom 
Field,  Massachusetts 
Cotillion  Room 


4:30  PM — Drawing  for  four  radios 

AFCEA  Information  Desk 
(Be  sure  exhibit  cards  are  prop¬ 
erly  punched  and  deposited  prior 
to  Drawing.) 


Exhibits:  11:30  AM— 7:25  PM 


Exhibits:  11:30  AM— 7:25  PM 


Exhibits:  1 1 :30  AM— 4:30  PM 


For  The  Ladies 

The  ladies  are  invited  to  assemble  in  the  Madison  Room  each  morning  at  9:00  AM  for  coffee. 

Tuesday  — Morning  Coffee,  Madison  Room  9:00  AM 
Keynote  Luncheon  12:30  PM 
Reception  6:30  PM 
Buffet  and  Floor  Show  7:30  PM 

Wednesday — Morning  Coffee,  Madison  Room  9:00  AM 
Luncheon  and  Fashion  Show  12  Noon 
Reception  6:30  PM 
Banguet  7:30  PM 

Thursday  — Morning  Coffee,  Madison  Room  9:00  AM 
.  Industrial  Luncheon  12:30  PM 

Mrs.  Dorothea  Ostenberg 

Chairman,  Ladies  Activities  Ample  time  has  been  provided  this  year  for  those  ladies  wishing  to  shop. 

FOR  LISTING  OF  EXHIBITS  SEE  PACES  13  AND  14 
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Tuesday,  June  6 
10:00  A.M 


•Present  Media  and  Future  Concepts  of  World-W  ide 
Communications 

IM  RODUCFD  BY  RADM.  F.  R.  FURTH,  VICF  PRESIOFM  ,  ITT  CORPORATION 


PANFL  MEMBERS: 

L.  A.  deRosa,  Vice-Pres.,  11  T  Communications  Systems  Inc.;  Kenneth  Zit/man,  Managing  Direc¬ 
tor,  International  Standard  Engineering,  Inc.;  R.  L.  Plouffe,  Director,  Digital  Systems  I  ah.; 
W.  Glomb  and  J.  Granlund,  Executive  Engineers;  L.  Pollack,  Assoc.  Lab.  Director,  and  W.  Sichak, 
Director,  Communications  Systems,  ITT  Federal  Laboratories. 

Dr.  Busignies  received  his  early  education  and  earned  his  degree  in  electrical  engineering  at 
the  Institute  Normal  Electrotechniques,  Paris,  in  192fi.  He  joined  the  ITT  System  in  1928  as  an 
engineer  with  the  Paris  Laboratories.  Since  1941,  when  he  participated  in  the  founding  of  ITT 
Laboratories,  Dr.  Busignies  has  played  a  major  role  in  the  growth  of  the  corporation’s  activities. 
He  became  a  technical  director  of  the  Laboratories  in  1949,  vice  president  and  member  of  the 
management  advisory  board  in  1953  and  executive  vice  president  in  1954.  Prior  to  his  present 
position,  he  served  three  and-a-half  years  as  president  of  ITT  Laboratories.  Dr.  Busignies  holds 
more  than  100  patents  in  the  air  navigation,  radar  and  communication  fields.  He  has  receivexi  the 
L.  S.  Navy  Certificate  of  Commendation  and  the  Presidential  Certificate  of  Merit  in  recognition 
of  his  outstanding  contributions. 


DR.  HENRI  BUSIGNIES 

Vice  President,  General  Techni¬ 
cal  Director,  International  Tele¬ 
phone  &  Telegraph  Corporation 


Wednesday,  June  7 

9:30  A.M. — ISetv  Frontiers  in  Reliable  Communications 


INI  RODLCED  BY  RADM.  F.  j.  BELL,  VICE  PRESIDENT,  (iTXrE  CORPORA!  ION 


PANEL  .MEMBERS: 

Dr.  Robert  San  Soucie,  Manager  Advanced  Communications  Lab.,  Amherst  Laboratory;  Allen 
Culbertson,  Diiector  of  Engineering,  Lenkurt  Electric;  Seymour  Stein,  Senior  Scientist  &  Director  of 
Communications  Research,  Applied  Research  Lab.,  VVa’tham  Laboratories;  and  Dr.  .Allen  L.  Solo¬ 
mon,  Manager,  Chemistry  Lab.,  Bayside  Laboratories,  G!  &E  Labs.,  Inc. 

In  addition  to  directing  the  scientific  research  activities  of  the  Laboratories,  Dr.  Trotter  is 
responsible  for  directing  and  coordinating  the  research  and  engineering  activities  of  GTitE’s  mami- 
tacturing  subsidiaries  including  Sylvania  Electric  Products  Inc.,  Automatic  Electric  Co.,  Leich  Elec¬ 
tric  Co.,  Lenkurt  Electric  Co.,  Inc.,  and  others.  Dr.  Trotter  was  graduated  from  Hampdcn-Svdney 
College  and  received  a  Ph.D.  in  Physics  from  the  University  of  Virginia.  He  has  been  awarded  a 
Presidential  Certificate  of  Merit  for  his  role  in  the  development  of  the  proximity  fu/e.  Dr.  T  rotter 
was  a  senior  vice  president  of  Sylvania  before  assuming  his  present  position  in  Januarv  of  1980. 


DR.  HERBERT  TROTTER,  JR. 

President,  General  Telephone  &: 
Electronics  Laboratories,  Inc. 


Wednesday,  June  7 
2 :00  P.M 


•Scientific  Applications  of  Electronics  in  Photography 

IN  ERODUCED  BY  K.  B.  LEWIS,  EASTMAN  KODAK,  MANAC;ER,  WASHINGTON  OFFICE 


PANEL  MEMBERS: 

.Allan  M.  Erickson,  Electronic  Engineer,  Naval  Ordnance  Laboratory;  Robert  Morris,  .Army 
Project  Center;  Pat  Bradley,  Vandenberg  Air  Force  Base;  and  Donn  L.  Otkert,  head  of  Instrumen¬ 
tation,  Photogrammetry  Inc. 

Admiral  Quackenbush  was  the  first  United  States  military  officer  to  attend  the  British  Photo- 

fraphic  Interpretation  School.  He  established  and  taught  at  the  United  States  Naval  Photographic 
nterpretation  School.  A  graduate  of  the  United  States  Naval  Academy,  Admiral  Quackenbush 
served  as  Director  of  Photography  at  the  Navy  Department  and  was  the  Navy  member  of  the 
Photographic  and  Survey  Section  of  the  Joint  Chiefs  of  Staff.  He  is  also  a  vice  president  of  the 
■American  Society  of  Photogrammetry. 


RADM. 

ROBERT  S.  QUACKENBUSH, 
USN  (RET.) 

Engineering  Div.,  Polaroid  Corp 


Thursday,  June  8 
9:30  A.M 


— Recent  Developments  in  Government  Contracts  and 
Procurement  Procedures  Stressing  Electronics 

IN  ERODUCED  BY  FRANK  WOZENCRAE  E,  ATTORNEY  AT  LAW 


PANEL  .ME.MBERS: 

Louis  Spector,  Chairman,  Army  Panel,  Armed  Services  Board  of  Contract  Appeals,  and  Chair¬ 
man,  FB.A  Com.  on  Gov’t.  Contracts  and  Procurement;  (ierritt  Wesselink,  Deputy  General  Counsel, 
Dept,  of  Air  Force;  John  Phelan,  Deputy  General  Counsel,  Dept,  of  Navy;  and  John  (..  Gregg, 
(ieneral  Counsel,  Office  of  the  Chief  Signal  Officer,  Dept,  of  the  Army. 

Emil  K.  CfUbin  received  a  B.A.  degree  from  the  University  of  California  in  1926  and  an  LL.B. 
from  the  same  university  in  1928.  During  1959*1960  he  served  as  Co-Chairman  of  the  Federal 
Bar  .Association  Committee  on  Government  Contracts.  He  is  presently  a  member  of  that  committee 
as  well  as  the  D.  C.  Bar  Committee  on  Public  Contracts  and  the  American  Bar  Association  Com¬ 
mittee  on  Public  Contracts  and  Vice-Chairman  of  the  D.  C.  Committee.  Active  in  the  Reserve 
Officers  .Association,  Mr.  Gubin  is  a  member  of  the  National  Army  Affairs  Committee,  RO.A.  He  is 
the  author  of  “How  to  Do  Business  Under  the  .Marshall  Plan’’  and  “How  to  Finance  Defense 
Contracts.’’ 


E.  K.  GUBIN 

Chairman,  Trade  Association  Li¬ 
aison  Subcommittee,  FB.A  Com¬ 
mittee  on  Government  Contracts 
and  Procurement 
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AFCEA  Show  Exhibitors  and  Booth  Numbers 


INDUSTRY  EXHIBITS 


Booths  I- 1  10,  Sheraton-Park 

Adler  Electronics,  Inc . Outside  Shoreham 

AFCEA-SIGNAL . Booth  B,  Sheraton  Park  Lobby 

Alden  Electronic  &  Impulse  Recordinii'  Equipment 

Co . 13-14 

All  Products  Co .  250 

Alpha  Corp . 228-235 

American  Machine  &  Foundry  Co . 269-271 

American  Telephone  &  Tele|i:raph  Co . 1-4,  9-12,  25-26 

Andrew  Corp .  69 

Antenna  Products  Co .  250 

Antenna  Systems,  Inc .  227 

Atlantic  Research  Corp .  70 

Automatic  Electric  Sales  Corp .  42 

Automatic  Telephone  &  Electric  Co,,  Ltd . 59-60 

Avnet  Electronics  Corp . 206-207 

Bell  Telephone  System . 1-4  &  9-12 

Bendix  Corp .  75 

Capitol  Radio  Engineering  Institute .  45 

Chassis-Trak,  Inc .  243 

Chesapeake  &  Potomac  Telephone  Co, 

See;  Bell  Telephone  System 

Cleveland  Institute  of  Electronics .  217 

Collins  Radio  Co . 228-235  &  outside  area 

Commonwealth  of  Puerto  Rico,  Economic 

Development  Administration  .  240 

Comptometer  Corp . 73-74 

Conference  Book  Service .  6 

Consolidated  Diesel  Electric  Corp .  65 

Continental  Electronics  Manufacturing  Co . 248-249 

Contronics,  Inc .  258 

Developmental  Engineering  Corp .  56 

A.  B,  Dick  Co . 219-220 

Dictaphone  Corp .  58 

Dielectric  Products  Engineering  Co,,  Inc . 95-96 

Dynamics  Corporation  of  America . 66-68 

Economic  Development  Administration .  240 

Fairchild  Camera  &  Instrument  Corp, 

Defense  Products  Div . 256-257 

Fairchild  Camera  &  Instrument  Corp,, 

Industrial  Products  Div .  214 

Fairchild  Publications,  Inc .  205 

Filtron  Co,,  Inc .  238 

Foto-Video  Electronics,  Inc .  277 

GP  Engineering  Services,  Inc .  202 

Gates  Radio  Co .  64 

General  Communication  Co .  222 

General  Dynamics/Electronics,  Div,  of  General 

Dynamics  Corp . 89-92 

General  Electric  Co,, 

Aircraft  Accessory  Turbine  Dept .  22 

General  Electric  Co,, 

Heavy  Military  Electronics  Dept . 23-24 

General  Precision,  Inc . 47-48 

General  Precision,  Inc,,  GPL  Div .  46 

General  Telephone  &  Electronics  Corp . 37-42,  93 

Goldsman  .  259 

Goodyear  Aircraft  Corp .  223 

Harris-Intertype  Corp .  64 

HofTman  Electronics  Corp . 31-32 

Hughes  Aircraft  Co . 253-255 

ID  Precision  Components  Corp .  241 

ITA  Electronics  Corp . 203-204 

Institute  of  Radio  Engineers . Booth  A,  Shoreham 

Instrument  Specialties  Co,,  Inc .  221 

International  Business  Machines  Corp . 264-268 

International  Telephone  &  Telegraph  Corp . 83-88 

General  Electric  Co,,  Communif' 


Booths  200-323,  Shoreham 

Jerrold  Electronics  Corp . 43-44 

Kahn  Research  Laboratories,  Inc .  99 

Kleinschmidt,  Div.  of  Smith-Corona  Marchant  Inc . 53-54 

Lenkurt  Electric  Co.,  Inc . 37-38 

Ling-Temco  Electronics  Inc . 248-249 

Lionel  Corp . 200-201 

Litton  Systems,  Inc . 61-63 

Ivockheed  Electronics  Co .  28 

MM  Enclosures,  Inc .  218 

Marlane  Development  Co.,  Inc .  77 

Martin  Co,,  The,  Electronics  Div . 246-247 

Adolf  Meller  Co .  5 

MITE  Corp .  94 

National  Cash  Register  Co .  216 

North  Electric  Co . 81-82 

Northern  Radio  Co.,  Inc .  78 

Northrop  Corp .  215 

Page  Communications  Engineers,  Inc .  215 

Paraplegics  Manufacturing  Co.,  Inc .  224 

Phelps  Dodge  Copper  Products  Corp .  27 

Philco  Corp . 100-104 

Polaroid  Corp .  236 

Prodelin,  Inc .  55 

Radiation  Inc . 261-263 

Radio  Corporation  of  America . 49-52 

Radio  Engineering  Laboratories,  Inc . 67-68 

Radio  Frequency  Laboratories,  Inc .  110 

Raytheon  Co . 33-36 

Reeves  Instrument  Corp .  66 

Republic  Aviation  Corp . ! . 16-18 

Rixon  Electronics,  Inc .  15 

Schutter  Microwave  Corp .  237  | 

Seismograph  Service  Corp .  272 

Smith-Corona  Marchant,  Inc . >3-54 

Space  Technology  Laboratories,  Inc . 29-30 

Specialty  Electronics  Development  Corp .  76 

Sperry  Gyroscope  Co .  244 

Sperry  Rand  Corp . 244-245 

Sperry  Utah  Co.,  Div.  of  Sperry  Rand  Corp .  245 

Stelma,  Inc .  57 

Superior  Electric  Co . 208-209 

Sylvania  Electronic  Systems  Div . 39-41 

Sylvania  Electronic  Tubes  Div .  93 

Technical  Materiel  Corp . 19-21 

Teleprinter  Corp .  94 

Teleregister  Corp . 225-226 

Teletype  Corp . 25-26 

Television  Utilities  Corp . 273-274 

Texas  Instruments  Incorporated,  Apparatus  Div . 97-98 

Texas  Instruments  Incorporated, 

Semiconductor  Components  Div .  7-8 

Thompson  Ramo  Wooldridge  Inc . 29-30 

Trepac  Corporation  of  America .  210 

Valpey-Electro  Powerpacs  . .  260 

Victory  Electronics,  Inc . -242 

Vitro  Electronics,  Div.  of  Vitro  Corp.  of  America . 71-72 

Webcor,  Inc .  21.3 

Western  Electric  Co. 

See:  Bell  Telephone  Systems 

Western  Union  Telegraph  Co . 79-80 

Westinghouse  Electric  Corp., 

Air  Arm  Div . 107-109 

Westinghouse  Electric  Corp., 

Electronics  Div . 105-106 

Westrex  Corp.,  Div.  of  Litton  Systems,  Inc . 61-63 

York  Body  &  Equipment  Co .  2,39 

ation  Products  Dept .  275 


MILITARY  EXHIBITS 


United  States  Army .  320 

l^nit€‘d  States  Navv .  .321 


United  States  Marine  Corps . Lobby  Entrance 

United  States  Air  Force .  .32,3 


15th  ANNUAL  AFCEA  CONVENTION  EXHIBITS 


EXHIBIT  MANAGEMENT 

WILLIAM  C.  COPP  &  ASSOCIATES 
72  West  45th  St.,  New  York  36,  N.  Y.  •  Murray  Hill  2-6606 


200  Exhibit  Units 


100  Exhibitors 


Booths  200*323,  Shoreham 


Booths  I- 1 10,  Sheraton-Park 


Denotes  AFCEA  Group  Member 


Index  to  Exhibits 


Atlantic  Research  Corp.,  Electrome¬ 
chanical  Div.  Booth  #70 

Shirley  Highway  at  Edsall  Road,  Alex¬ 
andria,  Va. 

•  C.  M,  Gray,  G.  C.  Fierce,  Frank 
Baxter,  C,  F.  Swanson,  James  Britt 
Telegraph  test  equipment:  pocket  dis¬ 
tortion  measuring  sets,  DMS-IA  and 
DMS-lA-1;  station  automatic  test  cord; 
telegraph  signal  quality  monitors;  high¬ 
speed  data  pulse  measuring  sets;  test 
room  distortion  analyzers. 


American  Machine  &  Foundry  Co., 
Government  Products  Group 

Booths  #269,  270,  271 

261  Madison  Ave.,  New  York 
16,  N.  Y. 

Hurley,  C,  H,  Bell, 
G.  R.  Thompson,  David  Bauer 

Coaxial  Cross  Bar  Switching  Device. 
Precision  Instrument  Mounts,  Portable 
and  fixed  Radar  Equipment  and  De¬ 
vices.  Communications  lighting  and 
control  equipment. 


AFCEA-SIGNAL  Magazine 

Booth  B  in  Shoreham 

1624  Eye  St.,  NW,  Washington  6,  D.  C. 

Adler  Electronics,  Inc. 

Shoreham  outside  area 

^  LeFevre  Lane,  New  Rochelle, 

•  Emanuel  Strunin,  Alfred 
Strogoff,  Alwyn  L,  Carty,  Jr.,  Charles 
Johnson,  W  alter  Bieber,  Merwyn 
Shopenn,  Cyril  Durnovo,  Harold  Kaye, 
H.  W.  Teschmacher,  John  Ward,  Wil¬ 
liam  Mannel 

AN /TSC-20  Compact^  Air-transportable, 
communications  central  provided  multi¬ 
channel  voice  and  teletype  circuits  over 
a  2,500  mile  range.  For  use  by  the 
U.  S.  Army  in  limited  war  situations. 

Alden  Electronic  &  Impulse  Recording 
Equipment  Co.,  Inc.,  Booths  #13,  14 

Alden  Research  Center,  Westboro, 
^lass 

•  John  M.  Alden,  G.  F.  Stafford,  W  il¬ 
liam  L.  Alden 

Alden  High  Speed  Facsimile  System  for 
handling  2  letter  per  minute  of  copy 
any  size  and  length.  Tape  conversion 
to  and  from  conventional  4  minute  per 
letter  transmission  speed.  System  there¬ 
by  compatible  to  all  existing  Alden 
facsimile  scanning  and  recording  equip¬ 
ment  now  in  the  field. 


American  Telephone  &  Telegraph  Co. 

Booths  #1,  2,  3,  4,  9,  10, 
11,  12,  25,  26 

See:  Bell  Telephone  System 
Teletype  Corp. 


Andrew  Corp.  Booth  #69 

P.  0.  Box  807,  Chicago  42,  Ill. 
•  Lawrence  Krahe,  Harold  Del- 
lets,  C.  Robert  Lane,  Robert  C. 

Bickel 

Heliax  flexible  air  dielectric  cable; 
microwave  and  telemetry  antennas; 
HF  log  periodic  antennas;  transmission 
lines  and  waveguides;  Hubloc  anten¬ 
nas;  large  parabolic  antennas  featur¬ 
ing  high  surface  accuracy,  simple  to  in- 


Distortlon  Measuring  Set  Model  DMS-IA-I 


Automatic  Electric  Sales  Corp.,  sub 
sidiary  of  General  Telephone  &  Elec¬ 
tronics  Corp. 


Booth  #42 

400  N.  Wolf  Road,  Northlake, 


Antenna  Products  Co.,  Div.  of  All 
Products  Co.  Booth  #250 

P.  0.  Box  110,  Mineral  Wells,  Tex. 

•  Samuel  M.  King,  John  H.  Dunlavy, 
Jr.,  Kenneth  H.  Read 

Total  capability  to  develop,  design,  and 
manufacture  antenna  systems  for  com¬ 
munications,  telemetry,  surveillance 
from  VLF  through  VHF.  Featuring 
“Talking  Bird,”  highly  portable.  Log 
Periodic  Antenna  of  unique  design. 


•  E.  E.  McCorkle,  C.  /.  Wright 
J.  P.  Costello,  H.  B.  Bittner,  D.  W 
Tidd 

Telephone  communication  systems.  Re 
lays,  rotary  stepping  switches,  sul)- 
assemblies  and  control  systems. 


Antenna  Systems,  Inc.  Booth  #227 

349  Lincoln  St.,  Hingham,  Mass. 

•  A.  K.  Fowler,  C.  W,  Creaser,  Jr.,  J. 
Richard 

Mobile  30'  antenna  for  scatter  and  tac¬ 
tical  applications;  waveguide  compo¬ 
nents  W  R  430  to  WR  2300;  scatter  an¬ 
tennas  30'  and  60';  tracking  antenna 
for  requirements  through  X-band. 


High  Speed  Alden  Facsimile  transmission  of 
all  size  original  copy 

All  Products  Co.  Booth  #250 

See:  Antenna  Products  Co. 


Alpha  Corp 


Booths  #228,  229,  230, 
231,  232,  233,  234,  235 


See:  Collins  Radio  Co. 


Automatic  Telephone  &  Electric  Co. 
Ltd.,  Export  Dept.  Booths  #59,  60 


Strowger  House,  8  Arundel  St., 
London,  W.  C.  2,  England 
•//.  R.  A.  Wood,  W,  H.  Cars- 
bury,  C.  H..  Wolff,  A,  P,  Clark 

Card  mounted  transistorized  transport¬ 
able  multiplexing  equipment  —  R3A, 
type  CM.  for  radio  links.  High  speed 
data  transmission  equipment — tape  to 
tape.  Auto-numbering  telegraph  tape 
reading  transmitter  T.A.A.,  and  elec¬ 
tronic  distributor.  24-channel  carrier 
equii)ment.  type  CM. 


Avne!  Electronics  Corp. 

Booths  #206,  207 

70  State  St.,  Westbury,  Long  Island, 
N.  Y. 

•  Joseph  U  alsh,  Carroll  O'Mack, 
Charles  Merz,  George  Contino,  Jack 
Reynolds 

C.  P.  Clare  Relay  systems;  Bendix 
Scintilla  Connectors;  Sperry,  U.  S. 
Semcor  Semiconductors;  Gremar;  Mi¬ 
crodot  Connectors;  Robertson  Splice 
Cases:  T.l.C.  Precision  Trimmers; 
King  Cajiacitors. 


Bell  Telephone  System,  American  Tele¬ 
phone  &  Telegraph  Co. 

Booths  #1,  2,  3,  4,  9,  10,  11,  12 


-  195  Broadway,  New  York  7, 

m  V. 

•  Harold  E.  Quann,  A.  Green¬ 
wood,  J.  Toleman,  W.  R.  Hyatt 

Bell  System  world-wide  and  proposed 
satellite  communications  systems, 
unique  networks  serving  the  Armed 
Forces,  and  the  latest  inventions  and 
developments  in  communications  of 
military  interest. 


The  Bendix  Corp.,  Bendix-Pacific  Div. 

Booth  #75 

11600  Sherman  Way,  N.  Hollywood, 
Calif. 

•  W\  Gottschall,  /.  Hark  ness,  R.  Nicol, 
W.  Knapp,  J.  Poliak 

Digital  data  handling  equipment,  high 
resolution  helicopter  radar  systems,  ter¬ 
rain  avoidance  systems,  missile  guid¬ 
ance  systems,  ECCM  devices,  telemetry 
systems  and  components,  space  vehicle 
tracking  and  guidance,  radar  altimeters,  ^ 
radar  direction  finding  equipment, 
training  devices,  field  support. 

Capitol  Radio  Engineering  Institute 

Booth  #45 

3224  16th  St.,  N.W.,  Washing- 
ton  10,  D.  C. 

•  Karl  0.  Bathke,  H.  E.  McCal- 
lick,  L.  M.  Upchurch,  C.  P.  Young, 
Joseph  Martinez 

New  and  expanded  programs  in  ad¬ 
vanced  Electronic  Engineering  Tech¬ 
nology.  Aeronautical  and  Navigational, 
Communications,  Television,  Automa¬ 
tion  and  Industrial  Electronics  Engi¬ 
neering  Technology;  Management,  Ad¬ 
vanced  Mathematics  and  Nuclear  Engi¬ 
neering  Technology. 


Chassis-Trak,  Inc.  Booth  #243 

525  S.  Webster  Ave.,  Indianapolis  19, 
Ind. 

•  Larry  Vaugh,  John  C.  Davis,  Gene 
Rosen,  Cora  Rosen 

Military  type  relay  racks;  slides;  mod¬ 
ular  chassis;  panels  and  hardware. 

Chesapeake  &  Potomac  Telephone  Co. 
See:  Bell  Telephone  System 

Cleveland  Institute  of  Electronics 

Booth  #217 

1776  East  17th  St.,  Cleveland  14,  Ohio 

•  Gerald  0.  Allen,  Ralph  /.  Schmotzer 

Electronics  training  programs  designed 
for  industry  and  the  Armed  Forces, 
covering  automation,  instrumentation, 
industrial  electronics,  computers,  radar, 
telemetry,  FCC  license  preparation, 
pulse  circuitry,  aviation  electronics, 
servomechanisms  and  communications. 


Collins  Radio  Co. 

Booths  #228,229,230,231, 
232,  233,  234,  235 
and  outside  area 


Texas  Div.,  Dallas,  Tex. 

Cedar  Rapids  Div.,  Cedar  Rap¬ 
ids,  la. 

Alpha  Corp.,  subsidiary,  Dallas,  Tex. 
Western  Div.,  Newport  Beach,  Calif. 

•  C.  P,  Glade,  R,  P.  Dutton,  D.  E. 
Basse,  E,  G.  Abercrombie,  J.  C.  Culp 
Specializing  in  radio  communication 
and  navigation  for  ground,  airborne 
and  space  applications.  Facilities  for 
design,  manufacture,  installation  and 
management  of  complete  systems. 


Commonwealth  of  Puerto  Rico,  Eco¬ 
nomic  Development  Administration 

Booth  #240 

666  Fifth  Ave.,  New  York  19,  N.  Y. 
•  R.  L,  W  hite,  J.  Morales,  A.  Higvera, 
P,  Switz,  E.  Ellenis 

Industrial  Development  of  Puerto  Rico. 
Puerto  Rico  is  very  proud  of  its  rapid¬ 
ly  expanding  electronic  industry.  Our 
exhibit  tells  the  electronic  industry  the 
advantages  that  Puerto  Rico  can  offer 
to  expanding  firms. 


Puerto  Rico's  Growing  Electronics  Industry 


Comptometer  Corp.,  Electrowriter  Sales 
Div.  Booths  #73,  74 

5600  Jarvis  Ave.,  Chicago  48, 

•  Ralph  S,  Perers,  James  G, 
Johnson,  Robert  B,  Grimshaw,  Robert 
W.  Davison,  Roger  W.  Stoner 

Electrowriter  written  communication 
systems.  Electrowriter  instruments  used 
with  telephone  facilities  for  alternate 
voice/write  service.  Electrowriter  in¬ 
struments  used  with  radio  circuits. 
Electrowriter  instruments  with  push¬ 
button  and  dial  switching  systems. 

Conference  Book  Service  Booth  #6 

201  S.  Washington  St.,  Alexandria,  Va. 
•  W.  D.  Ready,  C.  C.  Cameron 

A  special  collection  .of  books  on  elec¬ 
tronics  and  engineering. 


Consolidated  Diesel  Electric  Corp., 
Power  Equipment  Div.  Booth  #65 

880  Canal  St.,  Stamford,  Conn. 

•  Frank  M.  Cesario,  Jerry  Friedman, 
John  Kazan 

Uninterrupted  power  supply  which,  in 
the  event  of  normal  power  failure,  pro¬ 
vides  continuing  power  with  no  inter¬ 
ruption  whatsoever  and  provides  full 
voltage  restoration  in  1.5  milliseconds. 


Uninterrupted  Power  Supply 


Continental  Electronics  Manufacturing 
Co.,  subsidiary  of  Ling-Temco  Elec¬ 
tronics,  Inc.  Booths  #248,  249 

4212  S.  Buckner  Blvd.,  Dallas  27,  Tex. 
•  Thomas  B.  Moseley,  W\  D.  Mitchell, 
Vernon  Collins,  /.  K.  Biggs 

Panoramic  display  of  super  power  proj¬ 
ects  by  Continental,  including  model 
and  filmstrip  of  the  2,000,000  watt  VLF 
installation  for  the  Navy  at  Cutler, 
Maine. 


Contronics,  Inc.  Booth  #258 

37  Leon  St.,  Boston  15,  Mass. 

•  Phil  W,  Beck,  William  C,  Curry, 
N,  E.  Berg,  Fred  Israel,  Michael 
Matthews 

Fully  automatic  diode  tester  capable 
of  automatically  handling  and  testing 
taped  components  including  JAN  256 
and  stored  charge  measurements. 
World’s  highest  speed  analog-to-digital 
converter. 
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Developmental  Eni^ineering  Corp. 

Booth  ^56 

1000  Connecticut  Ave.,  N.W., 
Washington  6,  D.  C. 

•  T,  E.  Harper,  L.  E,  Rawls, 
W,  5.  Alberts,  R,  E.  Ankers,  A.  C. 
Sayland 

Communication  Moon  Relay  system; 
tapered  aperture  horn  antenna 
(TAHA) ;  balun  transformer;  Navy 
VLF  antenna,  Cutler,  Me.  Pioneers  in 
the  field  of  substrata  communications 
and  the  development  of  hardened  an¬ 
tenna  systems. 


A.  B.  Dick  Co.,  Videograph  Market¬ 
ing  Div.  Booths  #219,  220 

5700  West  Touhy  Ave.,  Chicago  48,  Ill. 
•  E.  A.  Freiburger,  If  es  Summerfield 

Videograph  digital  display  console — 
provides  instantaneous  CRT  display  of 
up  to  190  characters  upon  inquiry  into 
random-access  type  memory.  Self-con¬ 
tained  character  generator  converts 
binary  digital  input  to  readable  alpha- 
numerics. 


Dictaphone  Corp.  Booth  #38 

2208  Wisconsin  Ave.,  Washing¬ 
ton,  D.  C. 

•  L.  A.  Engel,  W .  B.  Sturtevant, 
T.  Y.  W aite,  A.  R.  Wilson,  J.  G.  Leth- 
bridge 

A.I.M.O.,  Dictatape,  Dictalog,  Dicta- 
cord,  Dictet,  Dictaphone  Time  Master, 
Datafax. 


Dielectric  Products  Engineering  Co., 
I  Inc.  Booths  #95,  96 

Raymond,  Maine 

•  Joseph  Kinney,  Jr.,  Edward  Shively, 
Wilfred  Beauregard,  Richard  E.  Fiore, 
Myron  Whitney 

Automatic  10-3000  mc/s  Smith  Chart 
Plotters;  FM  &  Base  Station  antennas; 
transmission  line  dehydrators,  RF 
switches,  other  RF  controlling  and 
directing  devices,  rigid  transmission 
line,  and  other  microwave  and  commu¬ 
nication  devices. 


Dynamics  Corporation  of  America 

Booths  #66,  67,  68 

See:  Radio  Engineering  Laboratories, 
Inc. 

Reeves  Instrument  Corp. 

Economic  Development  Administration 

Booth  #240 

See:  Commonn'ealth  of  Puerto  Rico 


Fairchild  Camera  and  Instrument 
Corp.,  Defense  Products  Div. 

Booths  #256,  257 


300  Robbins  Lane,  Syosset,  N.  Y. 
•  Stewart  T.  Pardee,  John  S. 
Auld,  Kenneth  Wydler,  John 
W.  Bjorkman,  Paul  J,  Larsen 

Reconnaissance  and  mapping  systems; 
data  acquisition,  processing  and  dis¬ 
play  systems;  communications,  military 
television  and  special  radar  systems; 
electronic  control  and  ground  support 
equipment;  programming,  fuzing,  and 
safety  and  arming  devices. 


DEFENSE  PRODUCTS  DIVISION 


Fairchild  Camera  &  Instrument  Corp., 
Industrial  Products  Div.  Booth  #214 

580  Midland  Ave.,  Yonkers, 
N.  Y. 

•  Herbert  M.  Oshan,  John  W. 
Stein,  G.  J.  Morio,  R.  G.  Hennessey, 
C.  J .  Sass 

A  new  service  of  facsimile  transmitting 
and  recording  equipment  to  be  shown 
in  public  for  the  first  time.  Features: 
continuous  feed,  flat  bed  scanning, 
completely  transistorized  amplifier  sys¬ 
tem,  whirlygig  optical  system,  new 
rapid  runup  feature  and  selective  in¬ 
dexing. 

Fairchild  Publications,  Inc.,  Electronic 
Hews  Booth  #205 

7  East  12th  St.,  New  York  3,  N.  Y. 

•  Dan  Newman,  Samuel  M.  Deitch, 
Jack  Tisch,  Henry  Friedman,  Doug 
Jeppe 

Electronic  News  —  weekly  publication 
covering  all  facets  of  the  electronics 
industry. 


Federal  Systems  Div.,  International 
Business  Machines  Corp. 

Booths  #264,  265,  266,  267 
See:  International  Business  Machines 
Corp. 

Filtron  Co.,  Inc.,  Systems  Engineering 
Div.  Booth  #238 

131-15  Fowler  Ave.,  Flushing  55,  N.  Y. 

•  Sam  Perry,  Bruce  Burnett,  Ed  Dar- 
nail,  Myron  Whitney,  John  Baker 

Overall  responsibility  for  Radiation 
Frequency  Interference  Analysis,  Meas¬ 
urements  and  Control  on  Missiles,  Com¬ 
munications,  Electronics  Reconnais¬ 
sance  and  Weapons  Systems,  RFI  Anal¬ 
ysis  for  Site  selection.  Consultation, 
Testing  and  Systems  Engineering  for 
Military  RFI  specifications.  Electro¬ 
magnetic  Radiation  Meter.  Attenu- 
Suit®.  RF  Radiation  Protective  Suit. 


Technician  wearinq  Affenu-Suit®  measurinq 
RF  radiation  fields  with  Filtron  Electro-Maq- 
netic  Radiation  Meter 


Folo-Vid€M>  Eh'clronicx  Inc. 

BiMith  #277 

36  Commerce  Road.  Cedar  Grove,  N.  J. 
•  Albert  J.  Bamcket,  Jesse  Dines,  Don 
Foyer,  Angelo  J.  Dumont,  Robert  R. 
Hamilton 

Military  and  Industrial  Closed  Circuit 
Television;  Television  Test  Eriuipment; 
Radar-TV  Keyed  Composite  \  ideo  Sig¬ 
nal  Generator;  Regulated  Power  Sup¬ 
ply  System  and  Mil-Spec  Regulated 
I\>wer  Supplies. 


Image  Orthicon  Foto-Video  TV  Camer.^ 

(»P  Engineering  Services,  Inc. 

Booth  #202 

220  Church  St.,  New  ^  ork  13, 
N.  Y. 

•  C,  Behrens,  Milton  U'ood, 
Ivan  von  Sohonyay,  L.  Lucas 
Engineering  writing,  editing  and  parts 
cataloguing;  Contract  and  field  engi¬ 
neering;  Typing  and  composition;  Cre¬ 
ative  art,  retouching  and  rendering;  In¬ 
dustrial  photography  and  slide  presenta¬ 
tion;  Lithographic  negative  preparation 
and  offset  printing. 


Gates  Radio  Company,  subsidiary  of 
Harris-lntertype  Corp.  Booth  #64 

123  Hampshire,  Quincy,  III. 

•  Robert  Kuhl,  W .  If  .  If  arren.  If  alton 
T.  Ayer 

2.5  KW  PEP  Linear  Amplifier  which 
covers  entire  2  to  30  megacycle  range, 
uses  only  4  tuning  controls;  amplifier 
can  be  used  in  single  sideband;  com¬ 
pletely  self-contained  in  24  x  24  x  60 
inch  cabinet.  Transistor  Aiidi<»  Ampli¬ 
fier  System. 
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General  Communication  Co. 

Booth  #222 

677  Beacon  St.,  Boston  15.  Mass. 

•  Clinton  Roche,  W^illiam  Simonds, 
Ralph  Goodwin,  Carl  W  hit  tier.  If  illiam 
Burt 

Tunable  triode  and  klystron  oscillator 
cavities,  fixed-frequency  wavemeters, 
dial  wavemeters,  waveguide-beyond-cut- 
off  attenuators,  coaxial  switches  and  re¬ 
lays,  precision  pulse-power  calibrator 
with  interchangeable  RF  head. 


General  Dynamics/Electronics,  Div.  of 
General  Dynamics  Corp. 

Booths  #89,  90,  91,  92 

100  Carlson  Rd..  Rochester  3. 

N.  Y 

®  David  S.  Cook,  Thomas  S. 
Leitch,  l\  Eugene  Laliberte,  Henry  C. 
Sheve,  Bayne  B.  Johnson,  Donald  F, 
Jamieson,  L.  H.  Orpin 

“Dynalogic'’  Electronic  Switching.  C- 
Band  Transponder,  High-Speed  Data 
Transmission  System,  Charactron® 
shaped  beam  tubes.  Project  Mercury 
Operations  Room  model,  Vibration  An¬ 
alyzer  and  Monitor. 

General  Electric  Co.,  Aircraft  Acces¬ 
sory  Turbine  Dept.  Booth  #22 

950  Western  Ave.,  West  Lynn  3.  Mass. 
•  Adrian  E.  Van  Dorpe,  John  A.  Kel¬ 
ly,  Jr.,  Soeren  S.  Nielsen,  James  If . 
Babcock 

Direct  energy  conversion  equipment: 
Fuel  cells  and  thermoelectric  genera¬ 
tors  ( portable  power  sources  for  com¬ 
munications  and  electronics  equip¬ 
ment  ) . 


GE  Portable  Fuel  Cell  Power  Source 


General  Electric  Co.,  Heavy  Military 
Electronics  Dept.  Booths  #23,  24 

Syracuse,  N.  Y. 

•  N.  R.  Bibko,  C.  E.  Beard, 
If .  F.  Squires,  F.  R.  Prentice, 
M.  S.  Chacona 

Design,  development,  manufacture  and 
field  support  of  radar,  sonar,  missile 
guidance  and  control,  computer,  data 
handling  and  display,  communications 
and  countermeasures  equipments  for 


application  in  ground  warfare,  under¬ 
sea  warfare,  air  defense,  missile  de¬ 
fense  and  space  exploration. 


AN/TPQ-IO,  New  helicopter-transportable, 
high  accuracy  control  radar  for  precision 
air  support 


General  Precision,  Inc.,  subsidiary  of 
General  Precision  Equipment  Corp. 

Booths  #47,  48 

50  Prospect  Ave.,  Tarrytown,  N.  Y. 

•  A.  F.  Brundage,  N.  W  icks,  W\  W  eihe, 
G.  Standi jj.  Col.  McCoy,  P.  Brady 

Systems  for  Navigation,  Guidance  and 
Control;  Computer  Technology;  Detec¬ 
tion,  Tracking,  Acquisition  and  Fire 
Control  Simulation  and  Logistic  Sup¬ 
port. 

General  Precision,  Inc.,  GPL  Div. 

Booth  #46 

63  Bedford  Rd.,  Pleasantville,  N.  Y. 

•  A.  Brundage,  R.  Bernstein,  T. 
French,  W\  Novak 

GPL  High  Resolution  Television  Equip¬ 
ment  operating  in  conjunction  with  a 
new  Autofocal  Machine  permits  an  op¬ 
erator  to  examine  microfilm  or  micro¬ 
components  with  a  greater  range  of 
magnification  than  ever  before  obtain¬ 
able  at  remote  viewing  points  separate 
from  the  file  by  many  hundreds  of 
feet  or  several  miles. 

General  Telephone  and  Electronics 
Corp. 

Booths  #37,  38,  39,  40,  41,  42,  93 
See:  Automatic  Electric  Sales  Corp. 
Lenkurt  Electric  Co. 

Sylvania  Electronic  Systems  Div. 
Sylvania  Electronic  Tubes  Div. 

Goldsman  Booth  #259 

1328-34  North  4th  St.,  Philadelphia  22, 
Pa. 

•  Ronald  Goldsman,  Al  Goldsman, 
Richard  H.  Sager,  Robert  1.  Galane, 
Chester  A.  Milewski 

Transit  Cases,  Carrying  Cases.  Instru¬ 
ment  Cases  and  Tool  Chests. 


Harris-Intertype  Corp.  Booth  #64 
See:  Gates  Radio  Co. 

Hoffman  Electronics  Corp.,  Military 
Products  Div.  Bcmths  #31,  32 

3740  S.  Grand  Ave.,  Los  Angeles 
7,  Calif. 

•  John  0*Brien,  J.  D,  Frye,  J. 
W .  Jones,  J.  Senkow,  H.  P.  Briggs 

The  Hoffman  exhibit  will  display  and 
demonstrate  TACAN  AN/ARN-21C  air 
Navigation  equipment,  the  first  major 
electronic  equipment  to  be  built  on  a 
production  basis  which  fully  meets 
AGREE  standards.  Also,  the  new 
TACAN  “65”  family  will  be  unveiled. 


TACAN  AN/ANR-2IC  air  navigation  equip¬ 
ment 


Hughes  Aircraft  Co.,  Microwave  Tube, 
Ground  Systems  and  Communications 
Div.  Booths  #253,  254,  255 

Florence  &  Teale  Sts.,  Culver 
City,  Calif. 

•  F.  R.  Del  Rio,  R.  T.  Plum¬ 
mer,  J.  C.  Proctor,  W .  M.  McHugh, 
J.  R.  Juncker 

Traveling  Wave  Tubes,  Backward 
Wave  Oscillators,  Ball  Tracking  De¬ 
vices,  Digikey  Demonstration,  HC-150 
HF  SSB  Diversity  Receiver,  HC-150 
Airborne  HF'  Transceiver. 


1.  D.  Precision  Components  Corp. 

B<H)th  #241 

89-25  Van  Wyck  Expressway, 
Jamaica  35,  N.  Y. 

•  W' alter  A.  Kirsch,  Bernard 
Meyers,  Richard  Meyers,  Michael 
Meyers 

Manufacturers  of  miniature  precision 
gear  train  mechanisms  to  meet  military 
specifications  and  requirements  of  air¬ 
craft  instrument  and  missile  manufac¬ 
turers.  Pioneers  and  producers  of  a 
standard  line  of  miniature  precision 
gearheads  and  speed  reducers.  Have 
your  watch  checked  for  accuracy  at 
our  booth. 

ITA  Electronics  Corp. 

Industrial  and  Government  Div. 

Booths  #203,  204 

130  E.  Baltimore  Ave.,  Lansdowne,  Pa. 

•  Eliot  S.  Baker,  Bernard  W  ise, 
Joseph  Roberts,  R.  Paul  Comstock,  Jr., 
Joseph  Novik 

AM,  FM  &  HF  Transmitter;  High 
Power  Baiuns;  Audio  Consoles;  Auto¬ 
matic  l^rogramming  Equipment. 
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Institute  of  Radio  Engineers 

Booth  A  in  Shoreham 

1  East  79ih  Si.,  New  York  21, 

Instrument  Specialties  Co.,  Inc. 

Booth  #221 

244  Bergen  Blvd.,  Little  Falls,  N.  J. 

•  /.  H,  Baker,  J.  McLean,  J.  Pryor 
Beryllium  Copper  Products. 

International  Business  Machines  Corp., 
Federal  Systems  Div. 

Booths  #264,  265,  266,  267,  268 

#  326  East  Montgomery  Ave., 
Rockville,  Md. 

•  D.  E.  Knight,  J.  /.  Farley,  J. 
V,  Sterling,  J.  Zimmerman,  H.  Thomas 
Informer — mobile,  solid-state,  informa¬ 
tion-handling  system  with  real-time 
storage  and  retrieval.  Data  acquisition 
and  display,  communications  data  proc¬ 
essing,  systems  development  and  man¬ 
agement,  research,  engineering  produc¬ 
tion,  installation  and  field  support. 

International  Telephone  &  Telegraph 
Corp.  Booths  #83,  84,  85,  86,  87,  88 
67  Broad  St.,  New  York  4,  N.  Y. 
•  T.  /.  Connolly,  G,  Richard- 
son,  F.  Fucuchi,  W.  Caprata, 
/.  Sattim 

Global  and  Space  Communication  Sys¬ 
tems,  Equipments  and  Components. 

Jerrold  Electronics  Corp.,  Government 
and  Industrial  Div.  Booths  #43,  44 
15th  and  Lehigh  Sts.,  Philadel- 
phia  32,  Pa. 

•  Jerry  Hastings,  Bert  W^olf, 
Harry  Jackson,  Charles  Lauer,  Joseph 
Rosenberry,  Lee  Druckman,  Larry 
Torn 

Demonstration  of  Jerrold’s  complete 
closed-circuit  TV  system  including  new 
Jerrold  microwave  equipment,  wide¬ 
band  video  modulators  and  demodu¬ 
lators  together  with  standard  distribu¬ 
tion  equipment. 

Kahn  Research  Laboratories,  Inc. 

Booth  #99 

81  S.  Bergen  PL,  Freeport,  N.  Y. 

•  Leonard  R.  Kahn,  Robert  C.  Rogers, 
Lloyd  A.  Ottenberg 
Single-Sideband  Transmitter  Exciter 
Driver  for  driving  high  level  high  effi¬ 
ciency  modulated  transmitter  to  pro¬ 
duce  high  powered  independent  side¬ 
band  signals.  SSB  Receiving  equip¬ 
ment.  Voiceplex  system  for  producing 
two  voice  channels  in  3  kc  bandwidth. 
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Kahn  SSB  Transmitter  Adapter 


Kleinschmidt,  Div.  of  Smith-Corona 
Marchant,  Inc.  Booths  #53,  54 

Deerfield,  Ill. 

•  Raymond  Strimling,  Nicholas 
Geiser,  Robert  Berube,  Robert 

Vehe 

Teletypewriter  printers,  reperforators 
and  switching  systems.  High  Speed 
Field  Data,  Printers,  Punches  and 
Readers.  High  speed  tape  printers  and 
computer  peripheral  devices. 

Lenkurt  Electric  Co.,  Inc. 

Booths  #37,  38 

1105  County  Rd.,  San  Carlos, 

•  Joseph  R.  Sherman,  Paul  E. 
Meier,  Glenn  H,  V ought,  Larry 
Ryser,  M,  N.  Botu 

System  engineering,  design,  develop¬ 
ment,  manufacture,  installation  and 
field  service  of  complete  communica¬ 
tions  systems.  Microwave  radio,  multi¬ 
plex,  carrier  telegraph,  high-speed  data 
transmission,  600-channel  transistorized 
Multiplexer  Set  AN/FCC-17.  and  re¬ 
quired  accessories. 

Ling-Temco  Electronics  Inc. 

Booths  #248,  249 

See:  Continental  Electronics  Mfg.  Co. 

The  Lionel  Corp.,  Electronics  Div. 

Booths  #200,  201 

Hoffman  Place,  Hillside,  N.  J. 

•  Pat  J.  Morrisey,  Hunter  Harrison, 
Louis  Peeler,  Pete  Krohn,  Ben  Remon¬ 
din  o 

Hi-Reliability  Connectors,  Precision  Po¬ 
tentiometers,  Relays,  Powered  Iron 
Products.  Switches,  Antenna,  Rigid 
Coaxial  Lines,  Wave  Guides,  Flexible 
Wave  Guides,  Coax  &  Wave  Guide 
Components,  Electronic  Devices. 

Litton  Systems,  Inc. 

Booths  #61,  62,  63 
See:  Westrex  Corp. 

Lockheed  Electronics  Co.,  Military 
Systems/Stavid  Div.  Booth  #28 

U.  S.  Highway  22,  Plainfield,  N.  J. 

•  C.  H.  A.  Cochran,  D,  L.  Gunter,  E. 
M.  Pritchard,  A.  L.  Larson,  J.  Ottobre 
Sferics  Meteorological  Detecting  Sys¬ 
tem,  Long  Range  Air  Search  Radar, 
Research  in  Optical  Pulse  Compression, 
TV  Camera  for  space  and  missile  appli¬ 
cations. 


MM  Enclosures,  Inc.  Booth  #218 

111  Bloomingdale  Rd..  llicksville,  L.  L. 
N.  Y. 

•  Michael  C.  Presnick,  Richard  Sager, 
Chester  A.  Milewski,  Robert  Galante 

Military  electronic  instrument  transit 
and  combination  cases  conforming  to 
MIL-T-945A,  MIL-T-21200,  MIL-C-4150. 
MIL-T-4734  and  MIL-STD-108.  Modu¬ 
lar  metal  containers  conforming  to 
NAVORD  OS-10079  and  MIL-W-21927 
(NORD).  Metal  enclosures  and  hous¬ 
ings  for  electronic  instruments  and  sub- 
svstems. 


Marlane  Development  Co.,  Inc. 

Booth  #77 

153  East  26th  St.,  New  York  10,  N.  Y. 

•  J.  Lane,  M.  Rubinstein,  H.  Reade, 
ff  .  Sosnoiv,  S.  Anderson 

The  Selectron  Process  high  speed  selec¬ 
tive  plating  for  Signal  Corp  applica¬ 
tions  in  printed  circuit  plating,  wave¬ 
guide  repair,  improving  solderahility 
on  aluminum,  repair  and  maintenance 
of  electrical  contacts  and  connections. 

Martin  Co.,  The,  Electronics  Div. 

Booths  #246,  247 

Baltimore  3,  Md. 

•  Robert  Plowden 

Adolf  Meller  Co.,  Sapphire  Products 
Div.  Booth  #5 

387  Charles  St.,  P.  0.  Box  6001-Turn- 
key.  Providence,  R.  1. 

•  Max  E.  Meller,  Henry  Hamburger 
Ruby  Lasers  and  Masers  to  8"  long  and 

diameter  from  stock.  Sapphire 
Windows  for  Infrared  applications. 
Sapphire  rods,  tubes,  domes,  lenses, 
etc.  Precision  close  tolerance  work. 
Alumina  Powder  99.989c  Pure. 

MITE  Corp.  Booth  #94 

26  Park  Place,  Paramus,  N.  J. 

•  Lt.  Cm  dr.  Ralph  Hirsch, 
Robert  J.  Blinken,  E.  W' .  Frank, 

George  Scanlon 

Model  TT-264/AG  Airborne  Teletype¬ 
writer  operating  in  a  — 55°C  environ¬ 
ment,  AN/TGC-14  “V”  Tactical  tele¬ 
typewriter  set.  MITE  Corp.  model  118 
airborne  tape  printer. 

The  National  Cash  Register  Co.,  Elec¬ 
tronics  Div.  Booth  #216 

1401  E.  El  Segundo  Blvd.,  Hawthorne, 
Calif. 

•  If  .  C.  Irwin,  E.  J.  Haley,  A.  S.  Tau¬ 
ber 

Display  for  real-time  plotting.  Simple 
projection  system  using  photochromic 
films  which  can  he  written  on  or  erased 
by  light  beams.  Persistence  from  frac¬ 
tion  of  a  second  to  hours.  Reliable,  in¬ 
expensive. 

North  Electric  Co.,  Electronetics,  Tele¬ 
com  and  Power  Equipment  Divisions 

Booths  #81,  82 
553  S.  Market  St.,  Galion,  Ohio 

•  C.  Conry,  William  Tucker, 
ff  illiam  Graham,  W  .  Crissinger, 

T .  Parsons 

Solid-State  Switching,  Crossbar  Switch¬ 
ing  Systems.  Paricode  Remote  Control, 
Automatic  Test/Programming  Equip¬ 
ment.  Power  Supply  Systems,  Tele¬ 
metering  Systems,  Relays,  Switches 
and  Connectors. 

Northern  Radio  Co.,  Inc.  Booth  #78 

143-9  W  est  22nd  St.,  New'  York  11,  N.  Y. 

•  F.  C.  Lambert,  S.  A.  Barone,  J.  S. 
Harris,  A.  J.  Odgers 

Transistorized  16-channel  VF  diversity 
carrier  telegraph  system  AN/FGC-61. 
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Milifary  Equipment  AN-FGC-61 

Northrop  Corp.  Booth  #215 

See:  Paite  Communications  Engineers, 
Inc. 

Page  Communications  Engineers,  Inc., 
subsidiary  of  Northrop  Corp. 

Booth  #215 

2001  Wisconsin  Ave..  N.W., 
Washington  7,  D.  C. 

'•  Shelby  G.  Tanner^  W  alter  R. 
Brehm^  Arnold  Rosenberg^  J.P.  Gaines, 
P.  D.  Rockwell 

Telecommunications  Systems.  Engineer¬ 
ing  and  Management  for  Underseas, 
over-the-groiind,  transhorizon  and  Satel¬ 
lite  Systems;  Feasibility  studies,  Site 
surveys.  Planning.  Research  and  De¬ 
velopment.  Design,  Installation.  Oper¬ 
ation.  Maintenance  and  Training. 

Phelps  Dodge  Copper  Products  Corp., 
Electronic  Products  Dept. 

Booth  #27 
300^  Park  Ave.,  New  York  22, 

•  F,  ff  ,  Lenily,  Victor  Clunet, 
Frederick  ff  .  De  Turk,  Robert  Plant, 
Henry  M.  Edwards 

Air  Dielectric  Coaxial  Cables  all  sizes 
Styroflex.  Spirafil  and  Foamflex,  Con¬ 
nectors  and  Adaptors  for  use  with  the 
above  cables.  Missile  Cable.  Wave¬ 
guides.  Telephone  Cable. 


Philco  Corp.,  Government  and  Indus¬ 
trial  Div. 

Booths  #100,  101,  102,  103,  lOi 

47  Wissahickon  Ave..  Philadel- 
phia  44.  Pa. 

•  Ray  Fielding,  L.  G.  Becker 


Communications  and  weapon  systems 
Research  and  Development;  Special 
Test  Equipment;  Computers. 

Philco  Corp.,  Lansdale  Tube  Co.  Div. 
Booths  #100,  101,  102,  103,  104 

Church  Road,  Lansdale,  Pa. 

•  y.  Mintzer,  M.  Snyder 
Semiconductors.  Special  Equip¬ 
ment,  Infrared  Devices. 

Philco  Corp.,  Tech  Rep  Div. 

Booths  #100,  101,  102,  103,  104 

^  Ontario  Sts.,  Philadel- 
phia  34,  Pa. 

•  N.  P.  Dewees,  G.  A.  Swaney 
Field  Engineering  Services. 

Polaroid  Corp.  Booth  #236 

730  Main  St.,  Cambridge  39,  Mass. 

•  Mrs.  Joan  H.  Smith,  R.  Thomas,  B. 
Peirce,  Jr.,  Rolf  M.  Augustin,  Jr., 
Robert  S.  Quackenbush,  Jr.,  George 
Howard,  Jr. 

Polaroid  Land  Cameras  and  Polaroid 
Land  4x5  System. 

Prodelin,  Inc.  Booth  #55 

307  Bergen  Ave.,  Kearny,  N.  J. 

•  A.  Haselman,  L.  A.  Bondon, 
G.  B.  Voorhis,  Jr.,  E.  L.  Hayden 

Spir-O-Line  and  Spir-O-foam  aluminum 
sheathed  coaxial  cable  and  Spir-O-lok 
connectors.  Rigid  ‘800’  copper  and 
aluminum  coaxial  transmission  lines 
and  accessories.  Microwave  Parabolic 
Antennas.  2-Way  Mobile  Radio  Base 
Station  Antennas. 


NEW  JIRSt'f -iLi 


Radiation  Inc. 

Booths  #261,  262,  263 
Melbourne.  Fla. 

•  F.  Fernety,  J.  Boswell,  Ed 
Hartley,  C.  J.  Underwood,  W. 

Bell 

Missileborne  PCM  System;  Tiros  Video 
Transmitter  and  antenna  model.  Tele¬ 
graph  Distortion  Monitoring  System 
and  miniaturized  NOR  Logic  modules. 
A  sound  and  color  10  minute  film  pres¬ 
entation  on  Radiation’s  Automatic  Test 
Equipment. 

Radio  Corporation  of  America:  De¬ 
fense  Electronic  Prod.,  Camden,  N.  J. ; 
Semiconductor  &  Materials  Div.,  Som¬ 
erville,  N.  J.;  Electronics  Components 
Div.,  Harrison,  N,  J. ;  RCA  Service  Co., 
Cherrv  Hill,  N.  J. 

Booths  #49,  50,  51,  52 

•  If .  F.  Zimmerman,  J.  R. 
Dunn,  G.  R.  Rivers,  J.  G.  Mul- 

7’,  F,  Shannon 

Integrated  display  of  latest  military 
electronic  equipment,  components,  sys¬ 
tems  and  services. 


Radio  Engineering  Laboratories,  Inc., 
subsidiary  of  Dynamics  Corporation  of 
America  Booths  #67,  68 

z'iTfk'  29-01  Borden  Ave..  Long  Island 
City  1,  N.  \. 

•  Frank  A.  Gunther,  C.  R.  Run¬ 
yon,  III,  Donald  F.  Koijane,  fVilliam 
Freseman,  Harry  Sadenwater,  H.  H. 
Robinson 

EM  Tropospheric  Scatter  Radio  Com¬ 
munication  equipment.  Exciters,  Low 
Noise  Diversity  Receivers,  Combiners, 
Fault  Indicators,  Dummy  Loads  and 
Noise  Loading  Intermodulation  Test 
equipment.  FM  Line  of  Sight  Radio 
Terminals. 


Radio  Frequency  Laboratories,  Inc., 
Communications  Equipment  Div. 

Booth  #110 

'  Powerville  Rd.,  Boonton,  N.  J. 

•  Henry  H.  Emker,  Richard  M. 
Treible 

Transistorized  and  Tube  Type  Frequen¬ 
cy  Shift  Carrier.  Frequency  Shift  Con¬ 
verters.  Transistorized  Output  Keyers. 
Associated  Accessories. 

Raytheon  Co.  Booths  #33,  34,  35,  36 

yPftiL  Spring  St.,  Lexington  73,  Mass. 

•  R.  K.  Clarke,  M.  B.  Curran, 
G.  M.  Halterman,  L.  D.  Sullivan 

Manufacturer  of  wide  range  of  Mili¬ 
tary  and  Commercial  Electronic  prod¬ 
ucts,  including  AN/TRC-27  portable 
Communications  System,  complete 
Hawk  &  Sparrow  III  Missile  Systems, 
Sonar  for  the  Navy’s  submarines,  and 
tubes  which  are  used  in  more  than 
twenty-one  of  our  nation’s  missiles. 

Reeves  Instrument  Corp.,  Farmingdale 
Div.  Booth  #66 

Lakewood  Rd.,  Farmingdale, 

•  M.  h.  Kraus,  J.  Noll,  A.  R. 
Taylor,  R.  M.  Daugerty,  H.  H.  Robin¬ 
son 

“RELiant*'  Single  Side  Band  Equip¬ 
ment,  “Standard  Electronics”  FM  & 
TV  Transmitters,  “Amatran”  Special 
Type  Transformers. 

Republic  Aviation  Corp. 

Booths  #16,  17,  18 

•  If  allace  Budny,  A.  Speed,  G. 
Davis,  B.  Sokol,  E.  Flynn 

SPG-51  Tartar  Missile  Radar 
Reflector.  Dielectric  Fresnel  Lens  for 
APN-131  Doppler  System,  Radar,  Ra- 
dome  Test  Facility,  Hades  Target,  Air¬ 
borne  Electronics  Systems,  Space  Com¬ 
munications. 
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Rixon  Electronics,  Inc.  Booth  #15 

2414  Reedie  Dr.,  Silver  Spring. 
Md. 

•  Dean  W  .  Perry,  Marvin 
Frank,  James  L.  Hollis,  Homer  A,  Ray, 
Jr.,  William  F.  Rhodes 
SEBIT-24  (24UU  bit  data  transmitter- 
receiver)  ;  SEPATH  (serial-parallel 
converter  system);  ADFAX  (facsimile 
adapter)  Delay  equalizer;  Spectrum 
translator;  Transistorized  relays;  Tran¬ 
sistor  power  supplies;  Special  filters; 
Low  Noise  preamps;  RF  systems. 


Rixon  Sebit-24  Data  Transmitter-Receiver 

Schutter  Microwave  Corp.  Booth  #237 

80  E.  Montauk  Hwv.,  Lindenhurst.  L.  L. 
N.  Y. 

•  S.  David  Feir,  Leonard  Siegel,  R. 
Herman,  \  or  man  Kjeldsen,  Dan  Mc¬ 
Donald 

Baiun  50  KW ;  Patch  Panel;  Switch¬ 
ing  System.  Antenna  High  Power;  Re- 
flectometer. 

Seismograph  Service  Corp.,  Seiscor  Div. 

Booth  #272 

Box  1590,  Tulsa,  Okla. 

•  R.  J.  Puchaty,  R.  M.  Mathias 
LORAC  Radiopositioning  Systems  — 
LOR  AC  (LOng  Range  ACcuracy)  Sys¬ 
tems  provide  the  exact  position  of  mis- 

j  sile-tracking  ships  so  that  trajectory 
data  gathered  by  ship-borne  tracking 
systems  may  be  used  to  analyze  missile 
performance. 

Smith-Corona  Marchant,  Inc. 

Booths  #53,  54 

See:  Kleinschmidt 

Space  Technology  Laboratories 

Booths  #29,  30 

8929  Sepulveda  Blvd.  Los  Angeles  45. 
Calif. 

Specialty  Electronics  Development  Cor¬ 
poration  Booth  #76 

115  Eileen  Way,  Syosset,  N.  Y. 

•  William  Prichep,  George  J .  Gill,  H. 
Russell  Gammer,  Norman  Jacobson, 
Moses  Gammer 

Radiac  and  Dosimetry  Equipment;  In¬ 
frared  Viewer;  Omni-Directional  An¬ 
tenna;  Telegraph  Repeater;  Laboratory 
Test  Equipment;  Receiving  and  Trans¬ 
mitting  Equipment;  Telephone  Com¬ 
munications  System  Components;  Field 
Telephone  Set;  Antenna  Coupler. 

Sperry  Gyroscope  Co.,  Surface  Arma¬ 
ment  Div.,  Div,  of  Sperry  Ranrl  Corp. 

Booth  #244 

Great  Neck,  N.  Y. 

•  Jack  Lawler,  William  Gon- 
nor,  Gharles  Bellmar,  Robert 
Hultmark,  Ross  Brown 
Guidance  and  tracking  radar  systems 
as  represented  by  the  SAGE,  FPA-35 
and  the  range  instrumentations  SPG-56. 
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Sperry  Rand  Corp. 

Booths  #244,  245 
See:  Sperry  Gyroscope  Co.,  Surface 
Armament  Div. 

Sperry  Utah  Co. 

Sperry  Utah  Co.,  Div.  of  Sperry  Rand 
Corp.  Booth  #245 

322  North  21st  West,  Salt  Lake  Citv. 
Utah 

•  J.  Hamlett,  K.  Russon 

Featuring  a  broad  capability  and  com¬ 
petence  as  prime  contractor  for  the 
Sergeant  missile  system. 


Stelma,  Inc.,  Engineering  Sales  Dept. 

Booth  #57 

200  Henry  St..  Stamford,  Conn. 

•  /.  Gallatin,  J.  0.  Erickson,  J.  J.  Gor- 
less,  J.  F.  Kenney,  T.  G.  Edwards 

New  Data  Analysis  Center  (DAC-V). 
Digital  Analyzers.  Message  Generators 
Synchronous  Rege nerator  - Monitor 
Character  Recognizers.  Data  Subsets 
Digital  Monitors,  Diversity  V.F.  Tele 
graph  Terminal.  4-Wire/2-W  ire  Radio 
Telephone  Terminating  Unit.  Speech 
Plus-Duplex  Radio-Telephone  Etpiip 
ment. 


The  Superior  Electric  Company 

Booths  #208,  209 

83  Laurel  St..  Bristol,  Conn. 

•  Robert  Logan,  Robert  Mosher, 
Gharles  Downey 

POWERSTAT  Variable  Transformers, 
STABILINE  Automatic  Voltage  Regu¬ 
lators,  FLEXIFORMER  Packaged 
Transformer  Primaries,  VARICELL 
Adjustable  A-C/D-C  Power  Supplies. 
SLO-SYN  Synchronous  Motors.  DUB- 
L-PLUG  Dual  Electrical  Connectors. 
SUPERCON  Electrical  Connectors. 
EXEL  Loading  Reactors.  POW'ER- 
STAT  Decade  Line  Correctors. 


Sylvania  Electronic  Systems  Div.,  Gov¬ 
ernment  Systems  Management  for  Gen¬ 
eral  Telephone  and  Electronics 

Booths  #39,  40,  41 
63  Second  Ave.,  Waltham  54. 
Mass. 

•  A.  n  .  Ghristopher,  H  .  S.  Da¬ 
vis,  R.  D.  Griffiths,  W.  H.  Adams, 
tt  .  J.  Goari 

Electronic  components,  electrolumines¬ 
cent  displays,  microminiaturized  mod¬ 
ules,  navigation  systems,  support  and 
test  equipment.  Scale  model  of  AD¬ 
VENT  antenna.  A  36,000-hour  MTBF 
ultra-reliable  receiver.  Visit  Sylvania 
Satellite  Information  Center. 

Sylvania  Electronic  Tubes  Div. 

Booth  #93 

1120  Connecticut  Ave.,  Wash¬ 
ington  6,  D.  C. 

•  J.  D.  Gonroy.  P.  A.  Luhr, 
K.  L.  LaPlante 


Cathode  Ray  Tubes,  Receiving  Tubes, 
Microwave  Tubes,  Electro-Luminescent 
Devices,  Microwave  Diodes. 


The  Technical  Materiel  Corp. 

Booths  #19,  20,  21 

700  Fenimore  Rd.,  Mamaroneck, 
N.  Y. 

•  P.  G.  M unroe,  Ray  DePas- 
II  .  L.  Deans,  It  .  J.  Galione, 
E.  A.  Matson,  Jr. 

Complete  communication  systems.  Side¬ 
band  transmitting  and  receiving  sta¬ 
tions.  Sideband  transmitters,  1  to  40 
kw.  Fie(|uency  synthesizers.  Sideband 
diversity  systems.  Antenna  tuning  sys¬ 
tems.  Remote  controlled  transmitters 
and  receivers.  Antenna  multicouplers. 
Complete  engineering  facilities. 


quale. 


Transmit /Receive  Facility 


Teleprinter  Corp.  Booth  #94 

See:  MITE  Corp. 

Teleregister  Corp.  Booths  #225,  226 
445  Fairfield  Ave..  Stamford.  Conn. 

•  Paul  It  .  Larsen,  Benham  Malcolm. 
J.  Marshall,  Houston  J.  Smith 

Two  types  input/output  devices  operat¬ 
ing  on  line  connected  to  two  remote 
data  processing  centers  in  Denver  and 
New  York.  High  speed,  low  speed 
and  Data  Phone  techniques  in  use.  Also 
Teleregister’s  capabilities  in  areas  of 
data  display,  data  processing,  systems 
engineering  and  management. 


Teletype  Corp.  Booths  #25,  26 

5555  Touhy  Ave.,  Skokie.  Ill. 


•  Ralph  Larsson,  Ray  Sandec- 
ki.  Jack  Seijried,  Bob  Knapp. 
Lew  Holtz 

Hi-Speed  Tape-to-Tape  System.  8  Level. 
Teletype  Data-Comm  unicat  ion  Set. 
Stack  Mounted  28  Page  Printers. 


New  Teletype  Data-Communication  Set 
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Texas  Instruments  Incorporated,  Ap¬ 
paratus  Div.  Booths  #97,  98 

P.  O.  Box  6015,  6000  Lemmon 
Ave.,  Dallas  22,  Texas 

•  Hal  Mayer,  Dale  Ness,  W, 
R.  Anderson,  H,  IT.  Seely,  Loren 
Preston 

TI  parametric  amplifiers  now  provide 
lower  noise  figures  in  electronic  systems 
including  those  subjected  to  full  mili¬ 
tary  environments — S-band  model  gives 
handwidths  up  to  75  me  at  15  db  gain. 

Texas  Instruments  Incorporated,  Semi¬ 
conductor-Components  Div. 

Booths  #7,  8 
P.O.  Box  5012,  Dallas  22,  Texas 

•  Jim  Birchfield,  Larry  Larsen, 
Jim  Pros,  Pete  Leighton,  Frank 

Clarke,  T ed  Jaros 

Silicon  and  Germanium  Transistors, 
Resistors,  SOLID  CIRCUIT*  Semicon¬ 
ductor  Networks,  Silicon  Diodes  and 
Rectifiers,  Solid  Tantalum  Capacitors, 
Light  Sensors. 

*Trademark  of  Texas  Instruments 


Thompson  Ramo  Wooldridge  Inc. 

Booths  #29,  30 

See:  Space  Technology  Laboratories 

Trepac  Corporation  of  America,  Tele¬ 
graph  Engineering  Div.  Booth  #210 

30  West  Hamilton  Ave.,  Englewood, 

N.  J. 

•  H.  S.  JF eater,  Will  Connelly,  Bert 
Diamond 

Communications  Equipment,  High 
Speed  Teletype  and  Data  D.  C.  Re¬ 
peaters,  Solid  State  Teleprinter  Relay, 
Automatic  Teleprinter  Motor  Control, 
Transistorized  High  Speed  Telegraph 
Relay  (replaces  type  WE  255-A). 


Transistorized  Hiqh  Speed  Teleqraph  Relay 
Model  538-A 

Valpcy-Electro  Power pacs  Booth  #260 

1244  Highland  St.,  Holliston,  Mass. 

•  Nelson  B,  Piper,  Jr.,  Henry  Dorrnit- 
zer,  Richard  Lynch,  Ted  Valpey,  Jr., 
Gene  Lussier,  Jr, 

Operating  optical  Maser.  Ruby  boules 
various  finished  rod  sizes,  dopings, 
orientations  and  dimensional  toler¬ 
ances;  domestic  and  foreign  material. 


Model  265  power  supply,  model  266 
capacitor  bank,  5  kv  output.  Ruby 
Maser  mount,  air-blast  or  liquid 
cooled,  for  FT-524  flash  tube. 

Vitro  Electronics,  Producers  of  Nems* 
Clarke  Equipment,  Div.  of  Vitro  Corp. 
of  America  Booths  #71,  72 

919  Jesup-Blair  Dr.,  Silver 
Spring,  Md. 

•  George  Gaspard,  R.  P.  May, 
R.  C.  Curry,  V.  A,  Ratner,  W.  T.  Esta- 
brook 

Telemetry  and  Surveillance  Systems, 
Receivers,  Preamplifiers,  Multicouplers, 
Spectrum  Display  Units,  Range  Exten¬ 
sion  Units,  jacks.  Jack  Strips,  Patch 
Panels,  Photo  Flash  Equipment,  Broad¬ 
cast  Items. 

i/ifno£L£crpoMcs 

A  DIVISION  OF  VITRO  CORPORATION  OF  AMERICA 

^•OOUCM. 

019  JESUP-BLAIR  DRIVE,  SILVER  SPRING.  MARYLAND, 
2301  PDNTIUS  AVENUE.  LDS  ANGELES  64.  CALIFORNIA 


Victory  Electronics,  Inc.  Booth  #242 
50  Bond  St.,  New  York,  N.  Y. 

•  Ledyard  Kastner,  Joseph  Lazar, 
Richard  Herberman,  Harold  Ambrose, 
Liza  Halen 

Power  Supplies;  Inverters,  Converters, 
High  Voltage,  Infrared. 

Webcor,  Inc.,  Electronics  Div. 

Booth  #213 

816  N.  Kedzie  Ave.,  Chicago  51, 
Ill. 

•  Perry  S.  Graff  am 

22  Channel  Magnetic  Tape  Recorder. 
Solid  State  Timers,  Frequency  channel 
indicators.  Countermeasures  units.  Air¬ 
borne  Direction  Finder  Equipment, 
Control  Keyers  and  other  Military 
Products. 


I  d 


Model  WC-605,  60  Sec.  Repeat  Timer 

Western  Electric  Co, 

See:  Bell  Telephone  System 

West€‘rn  Union  Telegraph  Co. 

Booths  #79,  80 


60  Hudson  St.,  New  York  13, 
N.  Y. 

•  G,  /.  McFatter,  W,  D.  Buck¬ 
ingham,  W.  W.  Alvis,  R,  J.  Lloyd,  W, 
H.  Bowen 

Bomb  Alarm — Display  System  210-A — 
Developed  by  Western  Union  for  the 
United  States  Air  Force.  A  nation¬ 
wide  foolproof  method  of  observing 
strategically  important  target  areas  for 
overt  nuclear  events. 

Westinghouse  Electric  Corp.,  Air  Arm 
Div.  Booths  #107,  108,  109 

Friendship  International  Air¬ 
port, ‘Baltimore  3,  Md. 

•  /.  R,  Shober,  W,  J.  Reed, 
W.  H.  Hulse,  A.  F.  Young,  S.  J.  Fertitta 

Air  Arm  Division  will  be  exhibiting 
Radar  Fuse  Systems,  Reconnaissance 
System  for  Mohawk,  Computer  Systems, 
Molecular  Systems,  Visible,  Infrared 
and  Ultraviolet  Systems,  facilities  and 
Communications  Systems. 

Westinghouse  Electric  Corp.,  Electron¬ 
ics  Div.  Booths  #105,  106 

P.  O.  Box  1897,  Baltimore  3, 
Md. 

•  T.  J,  Crawley,  G,  D.  Waldorf 
Learning  Machines;  Bionics;  Space 
Surveillance;  Redundancy. 

Westrex  Corp.,  a  Div.  of  Litton 
Systems,  Inc.  Booths  #61,  62,  63 

540  West  58th  St.,  New  York 
19,  N.  Y. 

•  Karl  E.  Clough,  Henry  P, 
Bechtold,  Carlos  O,  Fox,  J.  M.  Mclsaac, 
L.  Harriss  Robinson,  John  R.  Shon- 
nard 

Facsimile  Communication  Systems, 
high  speed,  high  definition  photofax 
and  message  equipment,  HF  SSB  radio 
receivers,  precision  chart  recorders, 
magnetic  heads,  high  speed  punch 
tape  readers,  missile  tape  recorders, 
precision  chronometers,  electrosensitive 
recording  papers,  synchronous  motors, 
tube  clamps  and  communications  con¬ 
soles. 


Wesfrex  Faxwrifer,  Model  RLM-7  Messaqe 
and  Chart  Recorder 


York  Body  and  Equipment  Co.,  a  sub- 
sidiarv  of  Twin  Coach  Co.  of  Buffalo, 
N.  Y.  Booth  #239 

York,  Penna. 

•  William  E.  Ciccarelli,  William  Tal¬ 
bert,  Walter  Battersby,  Ronald  W  ilcox 

F^lectronic  Shelters  and  Ground  Sup¬ 
port  Equipment. 
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The  sure  hand  of 


in  radio  network  contro 
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DO 


AUTOMATIC  Hccrmc 

Subsidiary  of 

GENERAL  TELEPHONE  &  ELECTRONICS 


AE  has  had  a  hand  in  the  development  of  many  specialized 
communications  control  systems  for  the  armed  forces. 

For  instance,  dial-controlled  intercommunication  network  for  the 
U.  S.  Navy  that  permits  the  automatic  selection  of  any  one  of  45 
radio  channels  from  as  many  as  60  remote  points  aboard  ship. 
Communications  can  be  restricted  to  conference  circuits  or 
trunked  to  the  ship’s  public  address  system. 

Switching  of  this  type  is  a  logical  extension  of  AE’s  70  years  of 
experience  in  the  design  of  intricate  circuit-routing  systems  for 
automatic  telephone  exchanges. 

If  you  have  a  tough  project  in  communications  or  control,  AE  can 
assist  in  the  design,  and  supply  you  with  basic  components  or 
complete  control  packages. 

For  more  information  on  our  special  capabilities,  write  or  phone 
(Fillmore  5-7111)  the  Manager,  Government  Service  Division, 
Automatic  Electric  Sales  Corporation,  Northlake,  Illinois. 


MAKING 


IDEAS 


WORK 


AUTOMATICALLY 


another 

iKASEHE  OE 


The  best  way  yet  to  measure  complex 


scale  chart  or  one  expanded  to  1.5:1  VSWR.  As 
adjustments  are  made,  impedances  change  as  does 
the  corresponding  trace.  Since  the  Plotter  is  direct 
viewing,  load  changes  can  be  observed  immedi¬ 
ately.  When  a  permanent  record  is  required,  the 
oscilloscope  trace  may  be  directly  photographed. 
Or,  if  preferred,  an  X-Y  chart  recorder  may  be 
used. 

If  you’re  a  designer  looking  for  a  faster,  easier  way 
to  obtain  more  accurate  impedance  and  admit¬ 
tance  measurements  of  diverse  components  such 
as  antennas,  filters,  load  resistors,  transformers 
and  other  r-f  networks,  you’ll  find  the  Smith 
Chart  Plotter  one  of  your  most  essential  tools. 


Here  —  for  the  first  time  —  is  an  approach  to  the 
measurement  of  complex  impedance  over  a  band 
of  frequencies  that,  for  speed,  simplicity  and  relia¬ 
bility,  surpasses  anything  yet  used. 

It’s  the  Smith  Chart  Plotter,  specially  developed 
by  Dielectric  Products  Engineering  Company  to 
obtain  instantaneous  display  of  impedance  as  a 
continuous  function  of  frequency.  There  are  five 
coupler  models  spanning  10  to  3000  mc/s. 

This  unique  coupler  —  along  with  appropriate 
auxiliary  equipment  to  form  the  complete  plotter 
—  eliminates  the  need  to  tie  up  highly  skilled 
technical  personnel  during  prolonged  test  rou¬ 
tines  that  characterize  slotted  line  measurements. 
As  precise  as  it  is  versatile  and  easy  to  operate, 
the  Plotter  functions  simply  and  quickly  to  deliver 
peak  accuracies. 

HOW  IT  WORKS 

With  Dielectric’s  Smith  Chart  Coupler,  a  sweep 
generator  sweeps  over  the  frequency  band  of  the 
unknown  load.  A  continuous  trace  of  impedance 
versus  frequency  is  displayed  directly  on  the 
Smith  Chart  faceplate.  This  can  be  either  a  full 


SPECIFICATIONS  (ALL  MODELS) 


Nominal  impedance . 50  ohms 

RF  input  voltage . 0.2  volts,  rms 

Oscillograph  signal  voltage 

(0.1  volt  input  to  plotter) . 40  millivolts  x  reflection  coefficient 

Accuracy  of  reflection  coefficient  measurement 

a.  Amplitude . ^  5%  of  reflection  coefficient  ^  0.01 


b.  Phase 


3  degrees  ^  arc  tan 


reflection  coeff.  / 

. 60  sps 

. 1000  rev/sec 

...Type  N  female 
Type  BNC  female 
Amphenol  Series  27  female 


Sweep  rate  (maximum) . 

Spot  rotation  rate  (maximum  for  full  accuracy) 

RF  input  and  output  terminals . 

Oscilloscope  signal  terminals  (balanced) . 

Automatic  level  control  terminals . 


For  complete  description  and  for  details  of  operation  of 
the  Smith  Chart  Plotter,  write  for  Bulletin  60-3. 


dial  DIELECTRIC 
for  solutions  to 
communications 
problems. 


SIGNAL,  MAY,  1961 


Other  areas  of  DIELECTRIC  capability  in  coaxial,  waveguide 
and  open  wire  techniques  .  .  . 

TRANSMISSION  LINE  A  COMPONENTS  •  NETWORKS 
SWITCHES  •  TEST  EQUIPMENT  •  R&D  ENGINEERING 


DIELECTRIC  PRODUCTS  ENCINEERING  CO.,  INC. 


RAYMOND,  MAINE 

Visit  our  exhibit  at  AfCCA^  Booths  95*96,  Sheraton  Park  Hotel 
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THE 

DEFENSE 

INDUSTRY 

ASA 

BUSINESS 

by  W.  B.  BERGEN 
President 

The  Martin  Company 


F ROM  MY  READING  of  financial  journals  and  business 
commentaries,  it  seems  that  a  lot  of  security  analysts  and 
financial  writers  labor  under  two  basic  misconceptions 
about  the  defense  industry. 

Misconception  Number  One  is  that  the  defense  indus¬ 
try’s  business  basically  depends  on  what  one  security 
analyst  has  called  “the  whims  of  the  Pentagon.”  The 
philosophy  of  this  concept  is  that  the  military  customers 
of  our  industry,  when  they  have  contracts  to  award,  sit 
behind  closed  doors  in  their  concrete  sanctum  and  spin 
an  imaginary  roulette  wheel  to  select  the  winners;  if  it 
stops  on  your  number,  you  get  the  business — if  it  doesn’t, 
you’ve  been  “given  the  business”  in  an  entirely  different 
way. 

Misconception  Number  Two — one  far  more  generally 
and  seriously  held — is  that,  when  and  if  the  threat  of  war 
should  vanish  and  real  peace  “breaks  out”  in  this  very 
worried  world,  the  defense  industry  automatically  will  be 
put  out  of  business.  It  is  to  this  concept  that  I  wish  to 
address  myself  first. 

Obviously,  a  defense  contractor  such  as  The  Martin 
Company,  almost  all  of  whose  present  business  is  in  the 
development  and  production  of  weapon  systems,  would 
lose  such  business  in  the  event  of  world  disarmament. 
But  there  is  more  to  it  than  that.  If  we  have  the  skills 
and  management  capabilities  we  think  we  have,  I  believe 
our  company — and  other  leading  companies  of  the  de¬ 
fense  industry  as  well — could  more  than  offset  such  a 
loss  immediately  with  corresponding  gains  in  the  space 
business  and  in  the  business  of  devising  and  producing 
the  complicated  mechanisms  of  global  surveillance  that 
will  be  a  vital  corollary  to  keeping  the  peace  once  it  has 
been  achieved. 


astronaut 
prior  to 
training  flight 
on  human 
centrifuge 


To  me,  this  is  almost  axiomatic  because  companies 
like  Martin,  which  were  able  to  read  the  handwriting  on 
the  wall  of  the  future  years  ago  and  got  off  to  an  early 
start  on  the  transition  from  manned  aircraft  to  missiles, 
already  are  probing  the  frontiers  of  space  with  inter¬ 
continental  ballistic  missiles  and  scientific  exploration 
rockets.  As  a  result,  they  now  have  their  feet  firmly 
planted  on  the  threshold  of  the  earth’s  virtually  unknown 
celestial  environment  and  are  well  prepared  to  take  a 
leading  part  in  man’s  forthcoming  quests  into  space.  And 
I  firmly  believe  that  if  the  United  States  ever  should  be 
able  to  lay  down  the  heavy  financial  burden  of  its  cur¬ 
rent  weaponry  insurance  policy  against  war.  it  will  make 
the  same  investment — and  more — in  what  we  call  the 
peaceful  exploration  of  space.  It  will  do  so,  not  be¬ 
cause  the  so-called  “munitions  lobby”  transforms  itself 
into  a  “space  lobby,”  but  because  our  communist  compe¬ 
tition  also  has  begun  probing  the  unknown  reaches  of 
space,  and  because  this  is  a  race  no  nation,  which  hopes 
to  retain  its  leadership  in  world  affairs,  dares  abandon. 

Importance  of  Space  Leadership 

Maintaining  such  leadership  is  of  vital  importance  for 
two  reasons.  In  hard,  cold  reality,  these  two  reasons  are 
Siamese  twins,  neither  of  which  ever  will  be  able  to  sur¬ 
vive  separation  for  long  until  we  have  achieved  a  far 
more  ideal  world  than  has  yet  been  fashioned  by  man¬ 
kind.  One  twin  is  scientific — the  human  race’s  undying 
urge  to  learn  the  secrets  of  its  environment,  earthly  and 
celestial,  and  to  use  this  knowledge  in  building  an  even 
better  way  of  life.  The  other  is  military— and,  up  to 
now,  it  has  been  thrust  upon  us  as  a  stark  necessity  for 
preserving  and  improving  our  way  of  life. 

As  yet,  we  have  only  a  glimmering  of  the  scientific 
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wonders  and  practical  benefits  that  may  be  reaped  from 
man’s  past  and  future  ventures  into  space.  But  even  this 
early  glance  has  provided  us  with  a  powerful  incentive 
to  press  on  and  on  with  our  quests  into  and  beyond  the 
frontiers  of  space.  It  is  only  four  years  since  the  first 
man-made  satellite  went  into  orbit  around  the  earth.  Yet, 
only  recently,  the  American  Telephone  and  Telegraph 
Company  asked  the  Government  for  permission  to  put 
up  the  first  commercial  satellite  as  a  revolutionary  new 
aid  to  speed  world-wide  communications.  We  do  not 
know  what  we  will  find  in  space  or  what  all  its  uses  may 
be  any  more  than  Columbus  knew  what  he  would  find 
when  he  sought  a  new  and  easier  passage  to  India.  But, 
like  Columbus  when  he  set  sail  from  Spain,  we  are 
definitely  on  our  way  and  determined  to  find  out  what 
lies  beyond  our  present  horizons. 

Now,  I  would  like  to  turn  from  the  scientific  twin  to 
its  military  mate.  All  of  us  who  are  interested  in  avert¬ 
ing  another  war  can  and  should  work  to  keep  what  our 
national  leaders  call  the  “peaceful  exploration  of  space” 
truly  peaceful.  But  wishful  thinking  will  neither  make 
our  world  peaceful  nor  keep  it  peaceful.  The  only  way  to 
insure  continuing  peace  after  disarmament  is  to  assure 
ourselves  a  future  stance  in  space  as  good  as — or  better 
than — that  of  other  nations  about  whose  sincerely  peace¬ 
ful  intentions  the  really  peace-loving  part  of  the  world 
still  has  sincere  doubts. 

'IS etc  Vantage  Point 

Make  no  mistake  about  America’s  stake  in  space.  It  is 
as  real  and  as  vital  to  the  free  world’s  survival  as  is  the 
need  for  our  present-day  arsenal  to  protect  our  current 
way  of  life  from  the  very  real  threat  of  aggression  under 
which  the  free  world  lives.  Militarily,  space  is  the  “high 
ground”  of  tactical  advantage  sought  by  combat  leaders 
since  the  first  cliff-dwellers  dropped  rocks  on  enemies 
trying  to  storm  their  tribal  strongholds.  It  is  the  vantage 
point  later  sought  by  the  artillery  commander,  by  the  air¬ 
plane  pilot  and  now  by  the  ballistic  missilier  intent  on 
dropping  his  weapons  from  the  fringes  of  space.  The 
conquest  of  space  is  not  only  desirable  and  inevitable 
scientifically,  it  is  militarily  imperative  to  the  future 
peace  of  the  world  and  hence  to  our  survival. 

Having  disposed  of  this  bugaboo  about  the  uncertainty 
of  the  defense  industry’s  future — to  my  satisfaction,  at 
least,  and  hopefully,  also,  to  yours — let  us  examine  Mis¬ 
conception  Number  One.  There  are  risks  in  being  a 
Government-only  contractor.  Fundamentally,  however, 
they  are  the  same  sort  of  risks  that  have  to  be  faced  in 
any  business.  We  have  to  know  our  individual  customers 
and  their  separate  needs  well,  and  we  have  to  anticipate 
those  needs  as  accurately  and  as  far  into  the  future  as 
we  can.  Equally  important  is  the  ability  to  determine 
which  of  those,  needs  Martin  is  best  qualified  to  meet. 
If  the  defense  contractor  knows  and  handles  his  business 
well,  he  can  rest  assured  the  customer  will  always  want 
to  buy  from  him. 

Defense  business  is  big  business.  Our  budget  for  de¬ 
fense  is  in  the  neighborhood  of  S40  billion  a  year,  and 
any  change  will  be  most  likely  upward.  This  is  a  big 
market.  The  contractor  who  knows  that  he  can  service  a 
part  of  it  better  than  anyone  else  can  count  on  a  stable 
or  rising  business.  He  can,  to  a  great  extent,  control  his 
own  destiny.  He  should  be  able  to  earn  a  reasonable 
profit.  He  even  has  an  advantage  over  the  average  busi¬ 
ness,  for  he  is  sheltered  to  some  extent  from  the  fluctua¬ 
tions  of  the  business  cycle. 

There  is  one  point  that  is  essential  to  an  understanding 


of  the  defense  business,  because  it  represents  a  radical 
change  from  the  days  prior  to,  during,  and  immediately 
after  World  War  H.  In  that  conflict,  our  productive 
capacity  gave  us  our  great  strength.  We  were  able  to 
supply  a  vast  flow  of  tanks  and  trucks  and  artillery  shells 
and  planes.  Now  that  capacity  is  no  longer  so  important. 

World  War  II  was  won,  essentially,  on  quantity  of 
weaponry.  All  present  indications  are  that,  if  there  is  a 
World  War  III,  it  will  be  won  by  whichever  side  pos¬ 
sesses  at  the  outset  weaponry  of  superior  quality,  though 
probably  in  very  small  quantities,  indeed,  compared  to 
World  War  H’s  fleets  of  combat  planes.  For  this  reason, 
the  nature  of  defense  contractors’  products  today  bears 
little  resemblance  to  those  of  World  War  II. 

There  are  fewer  and  fewer  production  lines  of  the  type 
we  had  in  the  past.  On  the  other  hand,  there  is  more  and 
more  research  and  development  in  a  never-ending  effort 
to  turn  out  better  and  still  better  weapon  systems.  It 
is  no  longer  sufficient  to  stay  on  a  par  with  your  poten¬ 
tial  enemy;  the  only  safe  way  is  to  stay  at  least  one  step 
ahead  of  him  to  insure  national  survival.  And,  quite 
clearly,  a  second-best  defense  could  be  worse  than  no  de¬ 
fense  at  all. 

This  means,  first,  that  the  weapon  systems  on  which 
the  nation  currently  is  relying  must  have  a  high  degree 
of  reliability,  plus  the  capability  of  doing  the  job  they 
are  supposed  to  do  when  they  arrive  on  target. 

Secondly,  you  must  be  improving  both  weapon  capabil¬ 
ity  and  reliability  even  before  they  become  operational 
— a  fact  explaining  why  Titan  I  actually  is  becoming 
obsolescent  while  still  in  the  latter  phases  of  its  test 
program,  because  Titan  II  already  is  looming  on  the 
horizon.  This  is  the  defense  industry’s  basic  nature  as  it 
is  today  and  as  it  promises  to  remain  in  the  foreseeable 
future. 

Planning  For  the  Customer — And  the  Future 

I  said  before  that  the  defense  contractor  can  control 
his  own  destiny.  The  way  he  controls  his  destiny  is  in 
the  decisions  he  makes  on  what  he  is  going  to  do — what 
he  is  going  to  study,  what  systems,  or  programs,  he  is 
going  to  bid  on.  By  the  time  he  is  actually  at  work  on 
the  system  or  program,  the  Government,  of  course,  has 
control. 

Here  is  a  point  on  which  the  defense  contractor  differs 
from  the  ordinary  businessman.  The  businessman  is  out 
for  the  highest  possible  profit  margin  and  the  best  re¬ 
turn  on  his  invested  capital.  Although  these  factors  are 
also  of  major  importance  to  the  defense  contractor,  there 
are  perhaps  other  factors  of  even  greater  significance. 

Where  he  can  lose  is  in  not  getting  the  next  contract. 
The  defense  contractor’s  backlog  may  look  beautiful  to¬ 
day,  but  if  he  is  not  building  advanced  skills  and  tech¬ 
nologies,  if  he  is  not  studying  the  customer’s  future 
needs,  then  he  is  certainly  headed  for  trouble  at  some 
^oint  in  the  future. 

Let  me  give  you  an  example.  In  1952,  Martin  made 
the  major  decision  to  phase  out  of  the  basic  business  in 
which  it  had  pioneered  for  thirty  years:  building  air¬ 
planes.  We  decided  to  devote  ourselves  to  guided  mis¬ 
siles  and  their  accompanying  ground  support  equipment. 

Increased  Missile  Expenditures 

In  the  year  before  we  made  this  decision,  1951,  the 
Government  had  spent  only  S21  million  on  missiles,  and 
S2.4  billion  on  aircraft.  In  our  year  of  decision,  1952, 
the  Government  increased  missile  expenditures  eight-fold 

{Continued  on  page  65) 
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Over  40  miles  S^rqfiex  Loaxial  Cable  help  assur 


More  than  200,000  feet  of  Styroflex®  coaxial  cables  are 
in  active  use  as  balanced  antenna  feed  lines  in  the 
recently  completed  Pacific  Scatter  Communication 
System  stretching  from  the  Hawaiian  Islands  to 
Okinawa.  This  trans-Pacific  system,  one  of  the  largest 
and  most  advanced  of  its  kind  in  the  world,  uses 
ionospheric  and  tropospheric  propagation  techniques 
that  produce  over  99%  reliability.  An  important  part 
of  the  Strategic  Army  Communications  Network 
(STARCOM),  the  system  was  designed,  developed  and 
constructed  by  Page  Communications  Engineers,  Inc. 
for  the  U.  S.  Army  Signal  Corps. 


Each  of  the  nine  stations  in  the  network  is  equippt 
with  the  same  major  component  parts — transmitte 
exciters,  multiplex  terminals  and  antennas.  The  cabi 
used  in  the  200-  and  400-foot  antenna  arrays  ram 
from  7^"  jacketed  Styroflex®  cable  to  33/^"  jackett 
Styroflex®  cable.  About  7,000  feet  of  juckett 
Foamflex®  cable  is  also  used  in  the  system.  The  Styi" 
flex®  cables  were  spliced  in  the  field  by  an  inert-g: 
Heliarc  welding  process  to  assure  noise-free  connectioi 
required  for  successful  duplexed  antenna  operatioi 
1  he  extremely  low  inherent  noise  level  and  lo 
attenuation  of  Styroflex® — together  with  this  ai 
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quipped  dielectric  cable's  stable  electrical  and  mechanical 
mitters,  properties — especially  qualify  it  for  the  critical  speci- 
e  cables  ficationsof  this  staPwCOM  system.  If  your  system  require- 
s  ramre 
icket(  d 


id  lO’V 
is  ai  - 


ments  call  for  a  cable  with  low  loss  and  high  relia¬ 
bility,  investigate  the  successful  record  of  Styroflex®! 

(Photos  courtesy  of  Page  Communications  Engineers,  Inc.) 
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The  Challenge  Facing  The 
Navy-Industrial  Team 

by  REAR  ADMIRAL  RALPH  K.  JAMES,  USN 
Chief  of  the  Bureau  of  Ships 


OUR  Navy  has  had  15  years  of  the  most  rapid  techno¬ 
logical  evolution  in  world  history.  The  operating 
forces  now  are  seeing  many  results  of  this  15  year  period 
in  ships  just  now  putting  to  sea.  In  the  last  two  years 
alone,  no  less  than  25  major  new  warships  have  been 
completed.  These  include  a  whole  fleet  of  firsts:  George 
Washington  (SSBN-5981,  first  Polaris  missile  submarine; 
Triton  (SSRN-586),  justly  famous  for  her  recent  globe- 
circling  trip;  Halibut  (SSGN-587),  first  nuclear  powered 
guided  missile  submarine;  Dewey  (DLG-14),  first  guided 
missile  frigate  completed;  Charles  F.  Adams  (DDG-2), 
first  new  construction  guided  missile  destroyer  out  to  sea; 
Skipjack  (SSN-858),  first  submarine  embodying  both 
nuclear  power  and  the  Albacore  hull  form.  The  Navy’s 
first  guided  missile  light  cruisers — 6  of  them,  all  conver¬ 
sions — also  were  finished  during  these  two  years.  * 

At  least  25  new  ships  will  be  completed  during  calendar 
1961  alone,  including  both  Kitty  Hawk  (CVA-63)  and 
the  now  delayed  Constellation  (CVA-64),  the  nuclear 
powered  guided  missile  cruiser  Long  Beach  (CGN-9)  and 
some  24  guided  missile  destroyers  and  frigates,  Polaris 
missile  submarines,  and  nuclear  powered  attack  sub¬ 
marines.  (Editor’s  note:  Aircraft  carrier  Kitty  Hawk  was 
commissioned  April  29.) 

We  are  thus  bringing  15  years  of  technological  develop¬ 
ment  to  the  Fleet  in  a  major  way.  Meanwhile,  develop¬ 
ment  continues  unabated.  You  can  best  see  what  is  going 
on  by  looking  at  some  of  the  ships  in  current  construction 
and  conversion  programs. 

Carriers,  of  course,  continue  to  be  the  keystone  for 
Navy  operations.  Enterprise  (CVAN-65)  and  CVA-66 
recently  placed  out  on  contract,  continue  carrier  evolution. 
The  earlier  landmarks  of  that  evolution  are:  Langley 
(CV-1),  Essex  (CVA-9),  Midway  fCVA-41),  and  For- 
restal  (CVA-59).  The  evolution  has,  of  course,  been 
dictated  largely  by  the  steeply  rising  weight  and  landing 
speed  of  aircraft,  which  in  turn  determine  the  length  of 
catapults,  how^  high  the  capacity  of  the  arresting  gear 
must  be  and  how  long  its  runout,  the  length  of  the  landing 
area,  and  so  on. 

Our  heaviest  carrier-based  aircraft  require  a  runout  of 
approximately  320  feet  in  order  to  stop  with  reasonable 
deceleration  loads;  this  factor  alone  helps  to  explain 
why  our  carriers  must  be  so  very  large.  It  should  be 
noted  that  ForrestaVs  designers  were  farsighted.  They 


looked  beyond  current  aircraft  requirements  and  to  the 
future.  As  a  result,  CVA-66  is  designed  to  handle  the 
heaviest  and  fastest  aircraft  existing  now  or  on  the  draw¬ 
ing  boards,  on  a  new  hull  of  virtually  no  greater  length 
than  Forrestal.  Enterprise  is  significantly  longer  but  this 
length  was  added  in  order  to  utilize  more  fully  the  addi¬ 
tional  horsepower  available  from  the  nuclear  power  plant. 

Both  Enterprise  and  CVA-66  will  have  the  Naval  Tacti¬ 
cal  Data  System,  commonly  known  as  NTDS.  As  you 
know’,  weapons  have  become  so  fast  and  tactical  problems 
so  complicated  that  human  responses  simply  cannot  op¬ 
erate  with  sufficient  speed  to  be  effective.  The  NTDS  has 
been  developed  in  response  to  this  problem.  It  achieves 
a  high  degree  of  automation  in  data  collection,  processing, 
exchanging,  and  evaluation  by  using  computers  and  digital 
data  processing  techniques.  NTDS  is  a  new"  tool  of 
command  which  will  provide  a  clear,  concise  picture  of 
the  tactical  situation  and  alternative  courses  of  action 
that  may  be  taken  in  time  to  meet  a  threat  effectively. 

Let  us  now  turn  to  our  new  battleship,  the  Polaris 
submarine.  As  you  know,  George  W ashington  and  Patrick 
Henry  already  have  been  deployed.  The  whole  mobile 
Polaris  system  is  now  operational.  We  now  have  a  world¬ 
wide  missile  capability  which  is  practically  invulnerable. 

Three  of  these  ships  have  been  completed.  Four  more 
will  be  commissioned  in  calendar  year  1961.  We  are 
tremendously  proud  of  this  progress.  The  Polaris  sub¬ 
marine  building  program  did  not  even  start  until  late  in 
fiscal  year  1958  when  we  requested  funds  in  a  supplemen¬ 
tal  appropriation.  We  took  attack  submarines  already  on 
the  ways,  redesigned  them  to  include  124-foot  missile 
compartments,  thus  developing  the  first  Polaris  sub¬ 


marines. 


We  are  incorporating  improvements  in  the  ships  as 
rapidly  as  possible.  They  have  come  fast  enough  so  that 
only  the  first  five  ships  are  of  the  George  W ashington 
(SSBN-598)  class.  Five  more  are  of  the  Ethan  Allan 
(SSBN-608)  class,'  which  is  longer  and  has  considerably 
greater  test  depth.  Four  of  the  1961  program  ships  are  of 
a  still  newer  class,  the  Lafayette  (SSBN-616)  class,  which 
differs  primarily  in  being  longer  in  order  to  provide  for 
recreation,  study  and  exercise  areas,  w^hich  will  enhance 
the  efficiency  of  the  crew  confined  to  a  restricted  space 
over  a  long  period  of  time.  Incidentally,  these  ships  are 
really  big  the  Lafayette  class  will  have  a  submerged 
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(Left)  Military  and  industry 
personnel  launch  the  Skipjack,  the  first 
submarine  embodyinfi  both 

« 

nuclear  power  and  the  Albacore 
hull  form. 


displacement  of  over  8000  tons.  (Editor’s  note:  President 
Kennedy’s  revised  military  budget  calls  for  construction 
work  to  begin  on  five  additional  Polaris  submarines  this 
year,  and  ten  additional  subs  for  1962.) 

Polaris  missile  submarine  developments  draw  heavily, 
of  course,  upon  our  experience  in  building  nuclear  pow¬ 
ered  attack  submarines.  At  present  we  have  standardized 
to  some  degree  on  the  Thresher  (SSN-593)  class.  They 
are  capable  of  diving  to  greater  depths  than  previous 
classes  and  are  the  quietest  submarines  ever  built. 

Although  we  have  already  increased  test  depths  on  our 
submarines  very  considerably,  experimental  development 
with  the  deep  diving  submarine  in  the  1961  program  is 
expected  to  enable  us  to  take  a  major  additional  step.  We 
expect  to  learn  a  great  deal  about  hull  structure  and 
sonar  and  weapon  performance  at  greatly  increased 
depths.  The  design  emphasizes  small  size,  active  and 
passive  sonar,  and  instrumentation  for  acoustics  and 
oceanographic  research,  as  well  as  increased  test  depth. 

With  advances  of  this  type,  we  are  running  into  the 
need  for  better  and  simpler  control  of  submarines.  We 
have  just  made  a  major  stride  toward  achieving  such 
controls  with  what  we  call  the  Contact  Analog.  This  is  a 
television-like  display  intended  to  give  a  single  “driver” 
of  a  submarine  the  impression  that  he  is  looking  through 
a  window  in  the  prow  of  the  ship  and  can  see  the  ocean 
surface  above,  the  floor  below,  and  possibly  mines  or 
other  submarines  in  the  water  ahead.  He  will  see  what 
looks  like  a  highway  suspended  in  the  water  before  him. 
His  job  is  to  stay  on  that  highway.  Orders  from  the 
captain  to  ascend,  dive,  or  change  course  will  change  the 
highway’s  position  on  the  “windows.”  The  driver  adjusts 
the  submarine  to  stay  on  it.  A  model  of  this  Contact 
Analog  is  at  sea  for  extensive  evaluation. 

In  surface  ships,  we  see  missiles  a  dominant  factor. 
The  Navy  has  built  or  has  in  its  programs  25  guided 
missile  frigates,  the  nuclear  powered  guided  missile 
cruiser  Long  Beach  (CGN-9),  and  many  guided  missile 
ship  conversions.  (Editor’s  note:  President  Kennedy’s 
revised  military  budget  cancels  plans  to  install  Polaris 
missiles  on  the  Long  Beach,)  In  all  major  types  you  can 
see  rapid  progress.  Experience  gained  with  early  ships 
is  ground  into  later  designs  as  soon  as  possible.  The 
I)LG-26  class  in  the  1961  program,  for  instance,  will  he 
considerably  longer  than  the  Leahy  ( DLG-16)  class 
ships,  primarily  in  order  to  accommodate  drone  anti¬ 
submarine  helicopter  facilities  and  installation  of  long 


range  bow  mounted  sonar. 

The  impact  of  electronics  on  these  missile  ships  is 
tremendous.  The  guided  missile  cruisers,  for  example, 
will  have  16  major  antennas  and  in  addition  will  use  a 
part  of  the  superstructure  as  a  radiating  antenna  for 
communications.  The  problem  of  smoke  damage  to  radar 
antennas  and  of  supporting  them  is  a  tough  one.  Our 
answer  is  to  combine  masts  and  stacks  into  unified  struc¬ 
tures  known  as  stack-masts.  Smoke  is  discharged  at  high 
velocity  from  pipes  extending  horizontally  from  the  stack- 
masts  near  their  top. 

A  word  on  amphibious  types.  There  is  rapid  progress 
in  this  field  as  well.  Two  new  ship  types  especially  de¬ 
signed  for  implementation  of  the  Marine  Corps  vertical 
envelopment  concept  illustrate  this.  One  is  the  amphibi¬ 
ous  transport  dock  (LPD),  which  is  capable  of  carrying 
a  balanced  load  of  marines  and  all  of  their  equipment 
along  with  helicopters  and  boats  needed  for  landing 
operations.  There  is  a  helicopter  platform  aft.  Under  it 
is  a  well  which  can  admit  the  sea,  permitting  landing 
craft  to  motor  out  under  their  own  power.  Both  landing 
craft  and  helicopters  may  be  launched  either  while  the 
ship  is  moving  or  when  it  is  stopped.  The  ship  serves 
the  function  of  tank  landing  ship  (LST),  attack  transport 
(APA),  attack  cargo  ship  (AKA),  and  docking  landing 
ship  (LSD)  types  of  World  War  II  vintage.  The  other 
type  designed  for  the  vertical  envelopment  concept  is 
the  amphibious  assault  ship  (LPH).  The  LPH  can 
transport  some  2000  Marines  with  all  their  supplies  and 
equipment  and  20  to  30  helicopters  to  land  them.  (Editor’s 
note:  An  additional  amphibious  transport  “of  a  new  type, 
increasing  both  the  speed  and  the  capability  of  Marine 
Corps  sealift  capacity”  will  be  constructed  with  $40  mil¬ 
lion  included  in  the  revised  military  budget.) 

Anti-submarine  warfare  is,  of  course,  one  of  our  key 
problems.  One  answer  to  the  problem  is  the  DE-1040 
class,  in  the  1961  program  and  the  guided  missile  escort 
ships  in  the  1962  program.  These  escort  vessels  are  , 
especially  designed  for  optimum  performance  in  locating 
and  destroying  enemy  submarines.  These  ships  will  have 
drone  anti-submarine  helicopter  (DASH)  facilities, 
ASROC,  and  other  advanced  ASW  weapons,  along  with 
integral  bow-mounted  sonar.  They  will  be  longer  than 
previous  class  ships  in  order  to  take  maximum  advantage 
of  the  increased  power  available  from  pressure- fired  boil¬ 
ers  to  be  installed.  In  addition,  the  1962  program  ships 
will  have  Tartar  missiles. 

The  pressure  fire  boiler  delivers  greatly  increased  power 
but  also  achieves  about  a  50  per  cent  reduction  in  space 
and  weight.  It  affords  greater  ruggedness  and  shock 
resistance,  decreased  maintenance  and  simplified  opera¬ 
tion.  It  eliminates  brickwork,  fire  side  corrosion,  fuel  oil 
heaters,  forced  draft  blowers,  and  much  reduces  light-off 
time. 

Even  the  auxiliary  fleet  must  make  great  strides  in 
order  to  keep  up  with  the  new  Navy.  We  are  building  in 
the  1961  and  1962  program  two  each  of  two  new  types 
of  replenishment  ships  that  are  tremendous  strides  for¬ 
ward.  They  incorporate  the  latest  in  cargo  handling 
features  and  combine  functions  previously  performed  by 
two  or  more  ship  types,  thus  permitting  replacement  at 
a  better  than  one-to-one  ratio.  These  ships  will  teach  us 
lessons  we  can  use  to  help  solve  problems  of  block 
obsolescence  in  the  auxiliary  fleet. 

Largest  of  the  two  is  the  fast  combat  support  ship 
(AOE).  It  is  a  tremendous  ship  for  an  auxiliary,  bigger 
than  the  battleship  North  Carolina,  Her  powerful  ma¬ 
chinery  plant  will  enable  her  to  steam  with  a  striking 
[Continued  on  page  68,  col,  2) 
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For  further  information  on  the  6188-1/ MC,  AN/ ARC-38A,  and  othei 
airborne  communication  equipments  write:  Marketing  Dept,  Air¬ 
borne  Systems  Division,  Defense  Eiectronic  Products,  Radio  Cor¬ 
poration  of  America,  Camden  2,  New  Jersey. 


The  Most  Trusted  Name  in  Electronics 

RADIO  CORPORATION  OF  AMERICA 


Performance  proven  in  Operation  ‘‘Deep  Freeze" 


RCA  AIRBORNE  SINGLE  SIDEBAND 


RCA’s  single  sideband  modification  of  the  618S-1  high 
frequency  communication  equipment  has  demonstrated 
proven  capability  under  actual  flight  operations  during 
Operation  '"DEEP  FREEZE/'  now  being  conducted 
by  the  U.  S.  Navy  with  the  support  of  the  U.  S.  Air 
Force  and  MATS. 
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The  RCA  concept  of  modifying  proven,  existing  equip¬ 
ments,  such  as  the  AN/ARC-65,  has  resulted  in  the  most 
economical  approach  to  the  utilization  of  single  sideband 
performance  capabilities.  The  618S-1/MC  and  AN/ARC- 
38A  SSB  modifications  are  the  latest  additions  to  the 
family  of  RCA  Communications  Equipments  now  pro¬ 
viding  extra  capability  to  meet  present  and  future  mili¬ 
tary  and  civil  operational  communications  requirements. 

Several  thousand  RCA  Airborne  Single  Sideband  Equip¬ 
ments  are  now  in  flight  operation. 


.  V 


The  purpose  of  military  defense 
is  to  protect  our  society,  our  way 
of  life.  It  is  entirely  conceivable  that 
in  the  very  process  of  setting  up  a 
defense  which  is  adequate  we  can 
alter  to  the  point  where  we  can  call 
it  destruction  to  the  very  way  of  life 
we  seek  to  protect.  Many  societies  in 
history  have  done  just  that.  Certainly 
we  have  been  conscious  of  this  danger 
on  several  occasions  in  the  past  when 
we  have  had  to  go  to  war.  Going  to 
war  meant  a  society  operating  under 
martial  law  to  a  large  degree,  not  a 
society  operating  under  civilian  law. 
Today  we  are  in  a  period  of  what 
some  have  termed  cold  war  which 
means,  if  nothing  else,  that  we  do  not 
move  dramatically  from  one  type  of 
social  organization  to  another  as  we 
do  in  hot  war,  and  therefore  we  are 
not  so  conscious  of  what  might  be 
basic  changes  that  may  be  going  on 
in  our  social  structure. 

Another  way  to  put  it  is  this.  Mod¬ 
ern  military  preparedness  depends 
upon  a  strong  economic  structure. 
Anything  that  undermines  the  sound¬ 


ness  of  the  economic  structure  in  the 
long  run  weakens  the  military 
strength. 

It  is  because  modern  military  pre¬ 
paredness  requires  such  a  great  por¬ 
tion  of  our  economic  effort  and  de¬ 
pends  upon  our  continued  economic 
advancement  that  I  encouraged  the 
Joint  House-Senate  Economic  Com¬ 
mittee  last  year  to  set  up  a  subcom¬ 
mittee  on  defense  procurement  to 
study  and  follow  what  was  going  on 
and  what  might  transpire  in  this  area. 
I  am  glad  that  this  subcommittee, 
which  has  already  issued  its  first  re¬ 
port  and  staff  prepared  background 
material  on  Economic  Aspects  of 
Military  Procurement  and  Supply, 
has  been  made  a  regular  subcommit¬ 
tee. 

I  believe  I  must  discuss  my 
subject  from  the  standpoint  of  how 
men  are  best  organized  to  do  a  con¬ 
tinuing  job  with  a  basic  realization 
that  I  am  talking  about  men,  not 
angels  or  paragons. 

It  is  very  difficult  to  talk  about 


procedures  in  the  field  of  human  en¬ 
deavor  because  one  always  must  illus¬ 
trate  the  point  with  human  beings. 
Just  as  soon  as  you  use  human  beings 
to  illustrate  a  point  you  lose  the  con¬ 
centration  on  the  point  because  people 
seem  to  be  more  interested  in  person¬ 
alities  than  ideas. 

This  is  particularly  true  in  a  society 
like  ours  where  we  try  to  make  gov¬ 
ernment  of,  by  and  for  the  people 
work.  Over  the  years  when  I,  in  the 
Congress,  have  been  trying  to  under¬ 
stand  and  improve  our  system  of 
military  procurement  and  at  the  same 
time  preserve  the  strength  and  vitality 
of  the  economy  which  makes  it  pos¬ 
sible,  and  individuals  in  the  military 
branch  of  government  have  been  try¬ 
ing  to  do  the  same  thing,  a  great  area 
of  understandable  misunderstanding 
has  grown  up  between  us.  The  mis¬ 
understanding  is  understandable  be¬ 
cause  our  points  have  almost  always 
been  made  in  terms  of  human  ex¬ 
amples. 

The  Press  takes  what  is  frequently 
meant  only  as  an  illustration  of  a 
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procedure,  personifies  it  and  we  im¬ 
mediately  have  a  matter  of  honest 
discussion  bogging  down  in  a  case  of 
personalities.  Then  too  in  the  field  in 
which  I  work,  the  field  of  liaison  be¬ 
tween  the  military  and  the  home 
front,  my  constituency,  many  of  my 
colleagues  find  it  advantageous  to 
prolonging  their  political  careers  to 
make  mischief  out  of  problems  in¬ 
stead  of  trying  to  understand  and 
solve  them. 

It  is  understandable  why  the  mili¬ 
tary,  who  frequently  bears  the  brunt 
of  this  mischief,  becomes  calloused. 
I  would  only  say  that  all  of  my  col¬ 
leagues  and  myself,  whatever  our 
offenses  to  the  military  or  to  others 
mav  be,  are  the  ones  who  have  to 
have  the  most  calloused  hides.  Mili¬ 
tary  people  may  receive  less  atten¬ 
tion  and  therefore  less  appreciation 
than  do  we  at  times,  but  I  know  our 
hides  are  tougher  and  more  scarred. 
Being  in  public  life  in  a  modern  de¬ 
mocracy  ruled  as  it  is  to  a  large 
degree  by  an  un-self-disciplined 
fourth  estate  requires  it.  Even  so  the 
barbs  can  sometimes  sink  through 
our  toughness  into  our  tender  flesh 
and  divert  us  from  our  mission. 

“Military  procurement  has  had  a 
major  impact  upon  the  national  econ¬ 
omy  and  segments  thereof  during  the 
past  two  decades.  Procurement  of 
supplies,  materials,  and  weapons 
I  amount  to  $22  to  $25  billion  per  year. 
From  fiscal  year  1950  to  1959,  in¬ 
clusive,  there  have  been  38  million 
procurement  transactions  with  a  dol¬ 
lar  volume  of  approximately  $228.4 
billion. 

“Military  transportation  bills 
amount  to  several  hundred  million 
dollars  annually. 

“The  inventories  of  supplies  in  the 
many  duplicating  military  supply  svs- 
tems  amount  to  some  $44.4  billion 
and  are  stored  in  585  million  square 
feet  of  depot  space  throughout  the 
world. 

“Tlie  annual  cost  of  maintaining 
the  many  military  supply  systems  is 
conservatively  estimated  at  $2  billion. 

“The  annual  disposal  of  surpluses 
according  to  congressional  testimony 
runs  from  $8  to  $10  billion,  with  a 
net  return  on  sales  of  less  than  2  per¬ 
cent  of  cost.  Many  of  the  sales  have 
a  serious  impact  upon  portions  of 
the  economy.”* 

Formula  for  Government 
Revenue 

In  spite  of  these  considerable  fie- 

O 

*  Report  of  Subcommittee  on  Defense 
Procurement  to  the  Joint  Economic  Com¬ 
mittee,  pages  VII-VIIl. 


ures,  I  am  satisfied  that  if  it  becomes 
necessary,  our  society  can  spend  an 
even  greater  portion  of  its  wealth  on 
military  preparedness.  I  doubt,  how¬ 
ever,  if  we  can  do  this  either  under 
the  present  military  procurement  sys¬ 
tem  or  under  our  present  economic 
structures,  particularly  under  our 
present  tax  laws  without  damaging 
either  the  long  run  defense  posture  or 
the  nature  of  the  society  we  are  seek¬ 
ing  to  protect.  I  will  not  dwell  on  the 
tax  aspects  of  the  problem  other  than 
to  cite  the  basic  formula  for  govern¬ 
ment  revenue,  which  we  so  blithely 
ignore.  Tax  take  equals  tax  rate  times 
tax  base  times  the  factor  of  collecti¬ 
bility.  The  factor  of  collectibility 
diminishes  markedly  as  tax  rates  go 
up  and  increases  as  tax  rates  go 
down.  A  broad  tax  base  with  a  rela¬ 
tively  low  rate  therefore  brings  in 
more  revenue  than  a  narrow  base  with 
a  higher  rate.  If  we  do  not  revise  our 
basic  approach  to  taxation  by  lower¬ 
ing  rates  and  so  remove  the  impedi¬ 
ments  to  economic  growth  which  have 
been  placed  in  our  tax  laws  we  can¬ 
not  increase  our  revenues  for  military 
expenditures  without  creating  great 
damage.  Yet  by  broadening  our  tax 
base  we  can  do  this.  This  is  one 
reason  why  the  military  establish¬ 
ment  should  endeavor  to  have  as 
much  of  their  needs  as  possible  pro¬ 
cured  from  the  private  sector  of  the 
economy  and  not  provided  by  itself. 

An  area  where  our  tax  laws  meet 
military  procurement  illustrates  both 
the  points  of  the  law  of  diminishing 
returns  in  taxation  to  which  I  have 
been  referring  and  to  a  method  of 
military  procurement  which  is  ineffi¬ 
cient  and  does  not  permit  the  best 
utilization  of  professional  manpower. 

I  am  talking  about  the  Renegotia¬ 
tions  Act  passed  in  the  war  days  of 
emergency  procurement  when  tech¬ 
nological  advancement  was  at  a  much 
slower  pace  than  it  is  today. 

The  Renegotiations  Act  is  a  tax 
law  which  permits  the  federal  govern¬ 
ment  to  call  in  a  contractor  after  the 
completion  of  a  contract  and  through 
bureaucratic  action  determine  the 
amount  of  profits  he  shall  be  per¬ 
mitted  to  retain  on  the  contract.  Those 
who  argue  for  the  Renegotiations  Act 
continuance  state  that  it  is  necessary 
because  neither  the  government  nor 
the  contractor  know  what  the  cost  of 
making  a  new  and  complicated  mili¬ 
tary  weapon,  for  example,  will  be. 
The  contract  under  these  circum¬ 
stances,  it  is  argued  with  merit,  has 
to  be  negotiated  rather  than  be  let  by 
advertised  bid.  Even  after  negotia¬ 
tion,  it  is  argued  no  one  knows  what 


the  cost  will  be.  Accordingly,  even 
though  a  total  dollar  figure  is  used, 
that  figure  must  be  renegotiated  in 
light  of  actual  experience. 

All  of  this  makes  such  sense  that  in 
the  private  sector  of  the  economy 
contracts  with  renegotiation  clauses 
in  them  are  written  all  the  time  on 
experimental  machines  or  equipment, 
or  for  research  and  development.  The 
point  isn’t  whether  the  contracting 
parties  agree  in  their  initial  contract 
to  renegotiate,  the  question  is  who 
should  do  the  renegotiation?  Should 
it  be  the  personnel  who  worked  out 
the  original  contract  and  followed  it 
through  to  its  completion — the  per¬ 
sonnel  of  both  the  parties?  Or  should 
it  be  personnel  that  has  had  nothing 
to  do  with  the  contract,  and  indeed 
has  no  technical  knowledge  of  the 
subject? 

I  have  suggested  that  an  intelli¬ 
gent  procedure  would  be  to  have  the 
knowledgeable  personnel  do  the  re¬ 
negotiating.  The  only  argument  ad¬ 
vanced  by  those  who  have  favored  a 
Renegotiation  Board  composed  of 
people  who  know  nothing  about  the 
technical  problems  in  the  contract 
entering  the  picture  is  lack  of  trust 
in  the  integrity,  or  perhaps  the  knowl¬ 
edge  and  ability  of  the  original  per¬ 
sonnel.  Who  in  our  society  deals  with 
new  things?  The  answer  is  our  best 
people — best  in  technical  abilities  and 
I  would  suggest  best  in  moral  outlook 
as  well.  The  argument  has  been  ad¬ 
vanced  that  the  military  procurement 
officers  are  at  a  disadvantage  in  light 
of  the  superior  knowledge  of  those  in 
industry  with  whom  they  deal.  I  do 
not  believe  this.  If  this  were  so,  I 
suggest  that  the  answer  then  is,  get 
the  calibre  personnel  necessary  to  put 
this  negotiation  on  an  even  basis. 
There  is  only  one  way  I  know  to  get 
the  personnel  you  want  and  that  is  to 
be  willing  to  compete  for  it  on  the 
labor  market,  or  undertake  the  cost 
of  training  it  and  retaining  it  your¬ 
self. 

In  the  process  of  a  Renegotiation 
Board’s  dealing  with  matters  beyond 
its  comprehension,  we  have  success¬ 
fully  prevented  an  industry  inde¬ 
pendent  of  government  financing  from 
growing  up  in  many  of  the  areas 
where  the  military  must  procure  new 
weapons.  We  have  effectively  shut  off 
new  private  investment  from  moving 
into  these  areas;  we  have  not  even 
permitted  that  which  is  a  second  best 
way  of  financing,  retained  earnings, 
to  do  the  job  necessary  to  be  done. 

In  our  recent  hearings  of  the  Ways 
and  Means  Committee  on  the  subject 
{Continued  on  pac;e  34) 
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at  work  in  Polaris  program 

The  mission:  to  develop  and  manufacture  the  electronic  digital  computer  that  provides  stabilization  for  the  submarine 
periscope  or  radio-metric  sextant;  resolves  celestial  information  in  bearing  and  elevation  order  signals;  provides  data 
for  the  correction  of  the  inertial  navigator;  and  compensates  for  the  effects  of  roll,  pitch,  heading,  and  mast  flexure. 
The  means:  Burroughs  Computence.  The  results:  precise  launchings  for  Polaris.  Other  USN  missions-accomplished: 
Polaris  Fire  Control  Switchboards,  aircraft  carrier  landing  systems  (through  Burroughs  Control  Instrument  Co.),  and 
advanced  digital  airborne  computers.  The  message:  Be  it  by  land,  sea,  air  or  space.  Burroughs  Computence— ranging 
from  basic  research  through  production  to  field  service— takes  its  bearings,  goes  straight  for  the  goal.  Burrouifhs-TM 
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ot  the  extension  of  the  Renegotiations 
Act,  the  advocates  of  extension  stated, 
“We  will  not  give  the  airframe  indus¬ 
tries  a  full  return  on  their  claimed  in¬ 
vestment  because  government  has  pro¬ 
vided  much  of  the  financing.  Private 
capital  will  not  invest  in  the  airframe 
industries  because  the  risk  is  too 
great,  therefore  government  must  pro¬ 
vide  the  financing.”  I  would  suggest 
that  some  thought  be  given  to  what 
is  a  proper  return  on  risk  capital.  The 
return  should  be  whatever  is  neces¬ 
sary  to  attract  the  capital.  This  is  a 
properly  controlled  economic  factor 
so  long:  as  the  investment  market  is 
free.  We  make  no  economic  saving 
by  providing  government  risk  capital 
iii  lieu  of  private  risk  capital — this 
does  not  alter  the  risk,  it  merely  hides 
the  cost  and  removes  the  process  from 
the  tax  base.  It  also  removes  the  proc¬ 
ess  from  the  intricate  check  and  bal¬ 
ance  system  of  the  free  market  place. 

The  result  of  this  procedure  is  that 
the  airframe  missile  industries  today, 
after  20  years  of  rather  sizeable 
growth,  are  in  a  position  less  able  to 
finance  militarv  contracts  than  before 
they  started  and  very  few  new  private 
capital  ventures  are  willing  to  enter 
the  field.  Indeed,  it  is  also  to  be  noted 
that  some  of  our  best  private  con¬ 
cerns  will  not  contract  with  the  gov¬ 
ernment  because  of  what  they  feel  to 
I  be  the  unfairness  of  the  contracting 
f  procedures.  There  is  little  question  of 
what  happens  under  a  continuation  of 
this  kind  of  process.  The  firms  who 
get  contracts  do  so  under  methods 
that  are  unrelated  to  quality  of  per¬ 
formance.  The  one  doing  the  procur¬ 
ing,  the  government,  pays  through  the 
nose,  because  none  of  the  benefits  of 
the  free  market  system  are  gained. 

I  want  to  explain  the  rationale  be¬ 
hind  another  congressional  policy,  one 
with  which  I  agree  this  time,  but 
which  on  its  face  might  seem  costly. 
This  is  the  policy  which  seemingly 
gives  preference  in  government  con¬ 
tracting  to  small  businesses,  whatever 
a  small  business  mav  be  defined  to 
be.  I  have  always  defined  a  small 
business  to  be  one  which  could  not 
afford  to  send  its  representative  to 
Washington.  I  want  to  make  it  clear 
that  by  saying  I  favor  the  policy 
which  on  its  face  seems  to  favor  small 
business,  I  am  not  approving  much 
of  what  is  in  our  present  legislation 
which  has  been  written  under  the 
guise  of  carrying  out  this  principle. 

I  was  on  the  House  Small  Business 
Committee  in  the  82nd  Congress  and 
I  still  retain  a  very  basic  interest  in 
its  welfare — here  is  the  area  from 
which  springs  much  of  our  new  eco¬ 


nomic  growth — here  is  the  origin  of 
many  of  the  new  economic  ideas. 
Manufacturing  is  only  one  segment  of 
the  economic  process.  Distribution 
and  service  are  equal  segments  and  in 
a  sophisticated  economy  actually  loom 
larger  than  manufacturing.  We  are 
seeing  this  fact  in  our  economy  today 
where  employment  in  production  is 
declining  while  production  and  the 
capabilities  to  produce  are  increasing; 
and  employment  in  distribution  and 
service  areas  is  increasing. 

I  have  spoken  before  many  small 
business  groups  and  like  to  begin  my 
remarks  by  urging  them  never  to  let 
anyone  take  away  from  them  their 
basic  and  most  important  right — ^the 
right  to  fail.  Where  indeed  is  the 
hope  of  the  small  businessman  who 
is  capable  and  efficient  to  succeed  and 
fulfill  the  good  American  dream  of 
becoming  big,  if  a  floor  is  put  under 
his  inefficient  competitors? 

I  want  no  favoritism  for  small  busi¬ 
ness  in  military  contracts  or  other¬ 
wise.  However,  in  the  very  nature  of 
the  procurement  business  conducted 
on  the  vast  scale  that  the  military  es¬ 
tablishment  must  conduct  it,  there  is 
a  natural  and  built  in  bias  which 
favors  the  big  contractor  over  the 
little  contractor  which  has  nothing  to 
do  with  the  respective  merits  of  the 
two  to  perform  the  contract.  This 
bias  comes  from  part  of  the  process 
of  being  in  business — seeking  custom¬ 
ers.  The  smaller  the  business,  and  in 
many  respects,  the  better  the  quality 
of  its  work,  because  of  its  concentra¬ 
tion  on  this  aspect  of  staying  in  busi¬ 
ness,  the  more  it  relies  on  reputation 
to  pass  its  name  around  and  the  less 
on  its  own  sales  organization.  Big 
corporations  have  found  that  it  pays 
them  to  make  a  search  effort  for  con¬ 
tractors  and  not  just  rely  upon  the 
sales  effort  of  the  outfit  trying  to  sell 
to  them.  So  government  procurement 
officers  must  seek  out  contractors.  The 
area  of  search  must  be  the  smaller 
firms  with  no  sales  organization  and 
with  no  Washington  representative. 

A  second  reason  stems  from  the 
fact  that  if  a  contract  turns  sour  a 
procurement  officer  who  has  dealt 
with  a  large  or  name  company  at 
least  doesn’t  have  to  explain  to  his 
superiors  why  he  dealt  with  that  par¬ 
ticular  company.  If,  on  the  other 
hand,  the  company  were  small  and 
unknown  that  might  become,  and  in¬ 
deed  could  legitimately  become  one 
of  the  sources  of  criticism  that  a  re¬ 
view  of  the  contract  brings  out.  I 
would  observe,  however,  that  a  higher 
percentage  of  error  resulting  from 
this  procedure  of  dealing  with  smaller 


firms  up  to  a  point  is  more  than  com¬ 
pensated  by  more  lower  cost  and 
better  quality  contracts.  The  govern¬ 
ment,  after  all,  pays  for  the  cost  of 
the  sales  efforts  of  those  with  whom 
it  contracts. 

Finally,  the  federal  government  pri¬ 
marily  through  the  military  sector  has 
entered  the  procurement  market  to 
such  an  extent  that  its  procurement 
practices  can  and  probably  do  alter 
the  normal  operation  of  the  free  mar¬ 
ket  process.  The  mere  size  of  military 
procurement  brings  this  about. 
Therefore,  procurement  practices  on 
the  part  of  the  federal  procurement 
personnel  that  conform  to  good  eco¬ 
nomic  practice  are  important.  It  is 
important  to  keep  the  relationship, 
whatever  that  may  he.  of  big  business 
to  small  business.  What  relationship 
the  free  market  would  decide  as  nec¬ 
essary  to  sustain  a  vigorous  and 
healthy  private  economy  is,  of  course, 
somewhat  of  a  guess.  However,  the 
seed  corn  must  be  allowed  to  sprout 
if  it  is  good  seed.  Conversely,  the 
growth  already  established  must  be 
kept  healthy  bv  the  competition  that 
the  new  growth  renders. 

The  Work  of  Congress 

I  find  that  many  people  misconstrue 
the  work  of  the  Congress  through  a 
misunderstanding  of  how  the  Con¬ 
gress  operates.  Many  Congressmen 
can  be  included  in  this  group.  The 
House  of  Representatives  operates 
through  committees.  In  the  process 
of  setting  ourselves  up  by  committees 
we  split  many  whole  subjects  into 
strange  component  parts. 

In  the  foregoing  discussion  you 
may  have  perceived  some  of  this.  I 
have  referred  to  four  committees, 
none  of  which,  by  definition,  deal  with 
the  military  establishment.  Yet  in 
vital  ways  all  four  of  them  have  a 
great  impact  upon  military  procure¬ 
ment.  It  is  perfectly  true  that  when 
the  Ways  and  Means  Committee  un¬ 
dertakes  to  alter  the  Renegotiations 
Act,  Chairman  Vinson  of  the  Armed 
Services  Committee  is  over  testifying 
and  doing  a  bit  of  lobbying  here  and 
lobbying  there  to  get  his  views  across. 
It  is  also  true  that  when  the  Bonner 
Subcommittee  was  operating  the 
Armed  Services  Committee  kept  close 
tabs  on  what  it  was  doing.  So  did  the 
Subcommittee  on  Military  Appropria¬ 
tions  under  George  Mahon.  There  is 
some  liaison  between  House  Commit¬ 
tees  but  nowhere  near  the  amount 
there  should  be.  The  result  is  that 
some  important  phases  of  military 
procurement  never  receive  the  atten- 
(Continued  on  page  77) 
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I  HAVE  CHOSEN  as  the  subject  for  this  article  the  ever- 
increasing  cost  of  equipping  our  combat  forces.  This 
subject  is  currently  of  paramount  interest  and  concern 
to  me  and  to  the  Army  staff  at  the  highest  levels.  It  is 
a  subject  of  special  interest  to  a  contractor,  or  anyone 
having  expectations  of  doing  some  contract  work  for  the 
Army. 

This  is  not  to  say  that  we  have  not  always  been  con¬ 
cerned  about  costs.  We  have.  We  have  always  endeav¬ 
ored  to  get  the  most  out  of  every  dollar  appropriated  for 
our  use  in  providing  a  maximum  combat  capability  for 
our  Army.  We  have  endeavored  to  keep  our  Army 
modern,  and  in  the  required  state  of  constant  combat 
readiness.  We  have  endeavored  to  provide  our  combat 
forces  with  the  best  and  most  effective  equipment  of  any 
forces  in  the  world.  For  we  are  ever  conscious  of  the 
fact  that  superior  equipment  offers  distinct  advantages 
to  our  fighting  men  on  a  battlefield  where  they  may  be 
greatly  outnumbered.  In  such  a  situation,  superior 
equipment,  in  fact,  is  our  only  alternative. 

But  we  have  also  been  mindful  of  the  fact  that  cost  is  a 
compelling  consideration  for  several  reasons.  Apart  from 
the  fact  that  waste  or  inefficiency — in  any  form — is  mo¬ 
rally  unacceptable  to  us,  any  dissipation  of  funds  appopri. 
ated  for  our  use  means  a  corresponding  dilution  in  the  ef¬ 
fectiveness  of  our  troop  support.  The  consequences  of 
failure  to  support  our  troops  effectively,  in  any  situation, 
are  so  grave  in  their  implication  as  to  be  unthinkable. 
Consequently,  we  desire  at  all  times  to  conserve  those 
resources  we  have  in  order  that  we  will  have  sufficient 
to  meet  the  need  when  the  “chips  are  down.” 

There  is  also  the  question  of  what  our  national 
economy  will  stand.  A  Defense  budget  that  has  consis¬ 
tently  run  into  billions  of  dollars  for  the  past  several 
years  represents  a  real  drain  on  our  national  resources. 
The  nature  of  the  threat  to  our  national  security  is  such 
that  we  must  not  only  maintain  a  posture  of  military 
strength  but  one  of  economic  strength  as  well.  Anything 
that  we  in  the  military  can  do  to  lessen  the  economic 
burden  upon  the  national  resources — and  upon  the 
taxpayer — strengthens  the  national  economy  accordingly. 
We  want  enough  money  to  perform  our  mission  effec¬ 
tively,  but  no  more  than  enough.  So,  despite  any  ac¬ 
cusations  you  may  have  heard  about  waste  in  our  opera¬ 
tions,  cost  is  of  paramount  concern  to  us — -and  price  is 
an  object. 

Because  of  the  nature  of  our  business,  where  we  must 
be  prepared  for  any  eventuality — of  some  uncertain 
nature — at  some  uncertain  time — and  in  some  uncertain 
place — there  are  bound  to  be  some  miscalculations  and 
errors  in  judgment  which  result  in  mistakes.  I  am  sure  in¬ 
dustrial  organizations  have  it  in  their  businesses  where 
pertinent  factors  are  eminently  more  predictable.  And 
so  we  have  it  in  ours  where  future  requirements  are 
considerably  more  obscure.  The  ever-increasing  cost  of 
equipping  our  combat  forces  has  assumed  such  critical 
proportions  in  recent  months  as  to  cause  more  than 
usual  concern.  Consequently,  we  have  had  to  conduct 
a  thorough  re-examination  and  re-evaluation  of  our  entire 
program  for  new  possibilities  in  cost  reduction. 

The  increasing  cost  of  equipment  can  be  attributed 
largely  to  a  number  of  important  factors. 


Demand  Factor 

One  factor  is  the  increased  quantities  of  equipment 
authorized.  Operational  concepts  in  modern  warfare 
require  wider  dispersion  and  greater  mobility  of  our 
forces.  This  means  more  and  better  communications  and 
an  improved  capability  in  combat  surveillance,  target 
acquisition,  air  traffic  regulation  and  control,  and  auto¬ 
matic  data  processing. 
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Is  an  obfect 


by  MAJOR  GENERAL  R.  T.  NELSON 
Chief  Signal  Officer,  USA 

PART  I 


A  current  Infantry  Division,  for  example,  is  authorized 
40  percent  more  items  of  communications-electronics 
equipment  than  an  Infantry  Division  in  1950.  Because 
of  the  wider  dispersion  and  greater  mobility  of  forces 
considered  necessary,  authorization  for  Infantry  Divi¬ 
sion  radios  of  all  types,  for  instance,  was  increased  from 
1751  to  2457.  So  great  has  been  this  increase  in  the 
number  of  radios,  there  is  some  thought  that  we  should 
redesignate  our  active  combat  forces  as  our  “Radio- 
Active  Combat  Forces.” 

As  another  instance,  authorization  for  radars  was 
increased  from  3  to  50,  the  majority  of  these  being  used 
to  provide  a  capability  in  combat  surveillance. 


Performance  Factor 


Another  factor  is  the  higher  quality  of  performance 
demanded  of  the  new  equipments  needed.  With  greater 
reliance  being  placed  on  communications  and  surveil¬ 
lance  for  command  and  control  of  a  modern,  mobile 
Army,  new  techniques  and  new  equipments  have  had 
to  be  developed  and  these  must  meet  severe  operational 
requirements.  There  are  requirements  for  increased  re¬ 
liability,  greater  versatility  and  flexibility,  greater  chan¬ 
nel  capacity,  greater  range,  a  reduction  in  size  and 
weight,  operational  capability  under  a  wide  variety  of 
environmental  conditions,  and  protection  against  inter¬ 
ference.  Maintainability  and  standardization  of  parts, 
along  with  transportability,  are  also  features  demanded 
by  the  logisticians.  The  design  and  production  of  mili¬ 
tary  equipment  with  military  characteristics  that  satisfy 
these  requirements  is  not  achieved  without  cost. 


ISew  Technology  Factor 

As  to  new  technology — as  these  communications-elec¬ 
tronics  requirements  for  the  Army  have  become  more 
and  more  complex,  we  have  had  to  push  the  state-of-the- 
art  more  than  ever  before  in  order  to  come  up  with  the 
type  of  equipment  needed.  In  situations  where  we  have 
optimum  requirements,  and  where  we  are  going  beyond 
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the  known  in  the  state-of-the-art,  development  costs  come 
high — and  the  more  advanced  or  original  the  develop¬ 
ment,  the  higher  the  cost  will  be. 

Contract  Problem  Factor 

The  next  cost  factor  is  contractual  difficulties.  From 
the  cost  control  and  budgeting  side,  this  involves  select¬ 
ing  that  type  of  development  contract  which  will  assure 
the  best  working  arrangement  for  all  concerned — and 
making  it  sufficiently  definitive  as  to  scope  and  specifi¬ 
cations  so  that  performance  costs  can  be  more  accurately 
estimated. 

Development  work,  as  you  know,  is  done  principally 
under  negotiated  contracts  which  fall  into  two  classes — 
(1)  cost-plus-fixed-fee,  and  (2)  fixed  price.  Because  it 
is  often  difficult  or  impracticable  to  write  sufficiently 
definitive  specifications  for  a  fixed  price  development 
contract,  the  coat-plus-fixed-fee  contract  is  more  often 
used  for  research  and  development  work.  The  cost-plus- 
fixed-fee  contract  has  come  into  even  wider  usage  in 
recent  years  because  greater  emphasis  has  been  placed 
on  the  development  of  systems  rather  than  separate 
items  of  equipment. 

The  difficulty  of  accurately  estimating  performance 
costs  on  an  R  &  D  contract  in  advance,  and  the  steady 
increase  of  development  costs  in  the  rising  spiral  of 
our  economy,  have  given  us  a  “king-sized  headache” 
with  respect  to  our  cost-plus-fixed-fee  contracts.  Addi¬ 
tional  funding  has  frequently  been  necessary  to  meet  the 
increase  in  costs  over  that  provided  in  our  budget 
estimate.  Any  unexpected  increase  in  the  cost  of  a  con¬ 
tract  is  often  called  an  “overrun.”  This  is  to  use  the 
term  in  its  most  general  sense. 

The  requirement  for  additional  funding  has  been 
particularly  severe  in  the  last  two  or  three  years  in  the 
larger  development  programs  where  large  amounts  of 
money  are  involved.  The  effect  has  been  almost  disas¬ 
trous  in  respect  to  the  number  of  new  developments 
that  could  be  initiated,  and  in  some  cases  has  seriously 
jeopardized  existing  development  programs,  test  sche¬ 
dules  and  production  for  issue  to  troops. 

Time  Factor 

The  last  factor  having  an  important  bearing  on  in¬ 
creased  costs  is  the  criticality  of  the  time  element. 
Wherever  we  have  a  sufficiently  long  period  of  time  for 
development,  maximum  cost-reduction  can  be  accom¬ 
plished  with  comparative  ease  through  detailed  cost 
reduction  studies.  But  the  demands  often  are  for  some 
urgent  new  requirement  where  development  time  must 
be  considerably  compressed.  Our  rapidly-advancing  or 
rapidly-changing  technology  constantly  generates  urgent 
new  requirements.  The  criticality  of  this  time  element  is 
an  important  factor  in  determining  costs. 

Now  you  may  well  ask  what  can  be  done  to  alleviate 
this  distressing  situation  of  ever-increasing  costs.  What 
are  we  in  the  Army  doing  about  it,  and  what  do  we 
propose?  What  can  the  members  of  that  Army-Industry 
team  upon  which  our  nation  places  such  great  depen¬ 
dence,  do  to  help  us? 

In  any  approach  to  this  problem,  there  is  general 
agreement  that  we  must  strive  for  a  more  proper  balance 
between  complexity,  cost,  and  effectiveness  of  communi- 
cations-electronics  equipment.  Any  requirements  contri¬ 
buting  to  greater  complexity  of  equipment  must  be 
thoroughly  reevaluated  in  terms  of  their  effects  upon  our 
operational  objectives.  Any  requirements  as  to  increased 
quantities  must  be  carefully  review’ed  to  determine  to 
what  extent  the  increased  quantities  are  necessary.  We 
must  also  bear  in  mind  the  possibility  that  we  will  he  faced 


with  a  form  of  electronic  paralysis  if  the  number  of 
communications-electronic  devices  in  the  combat  zone 
is  not  rigidly  controlled. 

Above  all,  these  considerations  must  be  weighed  against 
the  considerations  of  cost.  What  is  truly  essential? 
What  is  the  cost?  What  can  we  afford?  Are  we  willing 
to  pay  the  price? 

As  to  the  quantity  and  quality  of  equipments,  the  finid 
determination  must  be  made  by  the  user.  And  only  tin* 
user  can  judge  whether  the  cost  involved  is  justifiable. 
Decisions  in  these  matters,  however,  must  be  consistently 
reviewed  by  all  concerned. 

In  this  connection,  last  year,  in  coordination  with  the 
Continental  Army  Command,  I  established  a  working 
group  within  my  office  to  examine  existing  tables  of 
Organization  and  Equipment,  qualitative  material  re¬ 
quirements,  military  characteristics  and  engineering  lest 
specifications  to  determine  whether  any  of  the  require¬ 
ments  or  standards  could  be  relaxed  or  reduced  without 
adversely  affecting  operational  reliability. 

An  example  of  immediate  results  obtained  concerns 
equipments  intended  solely  for  mounting  in  shelters, 
such  as  vans  or  trailers.  It  was  agreed  that  these  need 
not  be  designed  and  packaged  to  the  same  stringent 
specifications  as  those  equipments  for  use  without  shelter 
protection.  Therefore,  sizeable  cost  reduction  will  be 
achieved  in  this  specific  case. 

We  are  taking  a  look  at  similar  modifications  and 
adjustments  and  we  feel  these  are  possible  for  other 
areas  of  communications-electronics  equipments,  parti¬ 
cularly  when  the  ultimate  use  of  the  equipment  does 
not  justify  the  complexity  and  expense  involved  in 
meeting  a  common  set  of  stringent  military  design  char¬ 
acteristics.  We  are  exploring  the  possibility  that  per¬ 
haps  only  a  small  percentage  of  equipments  need  meet 
the  most  stringent  specifications  and  that  some  of  these 
may  be  eliminated  for  the  remainder.  If  so,  this  would 
provide  a  basis  for  markedly  reduced  production  costs. 

The  factor  of  optimum  requirements  for  equipment 
is  responsible,  in  my  opinion — more  than  any  other 
factor — for  today’s  high  total  cost  of  communications 
equipment.  I  am  sure  that  the  cost  of  communications- 
electronics  equipment  can  be  reduced  appreciably  if  the 
Army  is  willing  to  accept  certain  compromises. 

Any  significant  reduction  in  costs  requires  an  inte¬ 
grated  over-all  approach  —  involving  an  examination  of 
not  only  our  Research  and  Development  activities  but 
how  these  relate  to  production  costs. 

Various  aspects  of  our  Research  and  Development 
activities  have  far-reaching  implications  upon  costs  when 
any  R  &  D  item  goes  into  production.  Consequently, 
in  the  development  stage,  it  is  imperative  that  all  items 
or  equipment  be  fully  considered  from  the  standpoint 
of  economical  design  and  economical  producibility.  It 
is  also  imperative  that  we  have  definite  information  on 
costs  at  the  time  any  equipment  is  being  considered  for 
standardization,  and  for  eventual  large-scale  procurement. 

If  ^^e  are  to  establish  any  kind  of  control  over  costs, 
this  information  is  indispensable.  And,  I  may  add,  this 
matter  of  producibility  and  cost  is  of  essential  concern 
to  the  contractor.  Excessive  production  costs  can  lead 
to  rejection  of  equipment  being  considered  for  adoption 
— or  to  an  undesirable  reduction  in  number  of  equip¬ 
ments  that  can  be  procured. 

In  dealing  with  the  neW'  technology  factor  in  increased 
costs,  we  place  greatest  dependence  upon  the  critique. 
We  have  a  program  of  this  nature  which  we  term 
“Product  Review  and  Value  Analysis.” 

End  of  Part  /.  Part  //  will  appear  next  month. 
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PRODUCTS  OF  THE  PIONEER 
IN  MILITARY  ELECTRONICS... 

As  a  department  of  Fairchild’s  Defense  Products  Division,  Du  Mont  Military  Electronics  pro¬ 
vides  acknowledged  leadership  in  data  acquisition,  transmission  and  display,  and  support  systems. 
These  Du  Mont  talents  have  developed  high  resolution  electronic  imaging  systems  operating  in 
the  visual  and  near  infrared  portion  of  the  spectrum,  and  from  daylight  illumination  levels  to 
overcast  moonless  nights.  Electro-visual  fire  control,  radar  boresighting,  missile  guidance  and 
space  reconnaissance  are  typical  applications.  Millimeter  wave  radar  for  navigation,  detection, 
tracking  and  ranging  of  surface  and  air  targets  is  a  specialized  area  of  outstanding  achievement. 
Rapid  go-no-go  electronic  test  equipment  also  has  been  designed  and  produced  for  operational 
check-out  of  missile,  drone  and  aircraft  systems. 

Whatever  the  environment  or  the  requirement— the 
Du  Mont  Department  offers  over  25  years  of  experi¬ 
ence  as  the  pioneer  in  military  electronics.  For  in- 
formation  or  specifications,  write  the  Marketing 
Manager,  Du  Mont  Military  Electronics  Depart- 
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“At  the  present 
time,  about  53  per 
cent  of  our  total 
research  and  de¬ 
velopment  expen¬ 
ditures  is  oriented 
toward  national 
security.” 


SCIENCE  IN  THE  SIXTIES 


by  DR.  ALAN  T.  WATERMAN 
Director,  National  Science  Foundation 


IN  HIS  WORK  ON  the  history  of  west¬ 
ern  thought,  Crane  Brinton  com¬ 
ments  on  the  impetus  given  by  arti¬ 
sans  to  the  rise  of  modern  science. 
Historically  it  was  technology  that 
came  first  and  supplied  the  tools  and 
instruments  that  played  a  part  in  the 
rise  of  experimental  science.  Science 
arose  when  man  began  to  extend  his 
thinking  beyond  immediate  practical 
effects,  especially  into  the  regions  of 
generalizations  and  abstractions.  The 
interaction  of  technology  and  science 
has  been  a  continuing  process  in  the 
last  three  centuries,  and  each  plays 
a  role  in  the  spectacular  progress 
made  by  the  other.  The  lagt  two  dec¬ 
ades  have  witnessed  a  remarkable 
acceleration  in  both  areas,  stimulated 
especially  by  wartime  developments 
and  carried  rapidly  forward  by  their 
own  momentum. 

This  same  period  has  also  witnessed 
radical  changes  in  the  composition 
of  what  might  be  called  the  research 
community  as  well  as  in  the  reasons 
for  which  research  is  done. 

Until  about  the  beginning  of  the 
present  century,  research  was  large¬ 
ly  confined  to  the  university,  where 
it  was  associated  purely  with  teach¬ 
ing  and  the  advancement  of  knowl¬ 


edge.  Then  industry  began  to  see 
the  advantage  of  creating  its  own 
research  laboratories  which  would 
provide  fundamental  knowledge  for 
the  furtherance  of  its  products. 

And  finally,  with  the  advent  of 
World  War  II,  the  Federal  Govern¬ 
ment  became  an  active  participant 
in  research  and  development  by  ex¬ 
panding  its  own  laboratories,  but 
more  notably  through  widespread 
contracts  with  universities. 

ISew  Motivations 

The  increase  in  the  diversity  of 
the  research  community  has  been 
accompanied  by  new  motivations 
for  the  performance  of  research  and 
development.  To  the  desire  to  ad¬ 
vance  knowledge  and  to  make  funda¬ 
mental  discoveries  of  potential  eco¬ 
nomic  value  have  been  added  the 
large-scale  research  efforts  directed 
toward  the  conquest  of  disease  and  to 
the  national  defense. 

The  growth  in  the  number  of 
groups  performing  research  and  de¬ 
velopment  and  in  the  reasons  for 
doing  so  have  combined  to  bring 
about  great  increases  in  the  sums 
available  for  research  and  develop¬ 
ment,  which  last  year  reached  an 


estimated  national  total  of  $12.5  bil¬ 
lion,  and  to  which  another  billion 
is  being  added  in  1961. 

Superimposed  upon  these  circum¬ 
stances  we  have  an  international 
political  scene  that  engenders  an  in¬ 
tensely  competitive  situation  with  re¬ 
spect  to  science  and  technology.  Thus 
we  stand  at  the  threshold  of  a  dec¬ 
ade  dominated  by  science  as  no 
other  era  has  been  except,  perhaps, 
the  Seventeenth  Century,  when  the 
impact  of  science  caused  John  Donne 
to  exclaim,  “And  new  philosophy 
calls  all  in  doubt.”  With  what  oppor¬ 
tunities  and  what  problems  does  this 
situation  present  us? 

New  Breakthroughs  Ahead 

It  is,  of  course,  impossible  to  pre¬ 
dict  discoveries  that  may  lie  ahead 
in  science,  but  the  knowledge  that  we 
have  acquired  in  recent  years,  cou¬ 
pled  with  a  whole  array  of  spectacu¬ 
lar  new  instrumentation,  insures  that 
important  breakthroughs  will  occur 
in  a  number  of  significant  fields. 
Starting  with  the  macrocosm  and 
working  our  way  through  the  gross 
phenomena  of  our  universe  and  our 
environment  to  the  subatomic  world 
of  nuclei  and  particles,  we  see  that  we 
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are  acquiring  new  knowledge  at  an 
ever  accelerating  pace.  New  tools  and 
techniques  are  giving  us  new  insights 
and  the  old  hard  and  fast  classifica¬ 
tions  of  knowledge  into  separate  dis¬ 
ciplines  are  gradually  giving  way  as 
piece  after  piece  falls  into  place  in 
what  seems  to  be  the  grand  symmetry 
of  nature. 

In  astronomy  the  development  of 
image  amplifiers  and  radio  tele¬ 
scopes  has  enabled  us  to  acquire 
new  knowledge  of  distant  galaxies 
as  well  as  of  our  own.  On  the  basis 
of  work  that  is  now’  being  done,  there 
is  reason  to  hope  that  within  the  next 
five  years  astronomers  will  be  able 
to  place  a  telescope  of  the  order  of 
36  inches  into  orbit,  and  within 
ten  years,  perhaps,  one  of  50  inches 
or  larger.  On  a  somewhat  longer 
time  scale,  astronomers  are  planning 
how  to  put  a  radio  telescope  in  space 
far  beyond  the  radio  interference  be¬ 
ing  generated  on  an  ever-increasing 
scale  both  on  the  earth  and  by  man¬ 
made  satellites.  As  we  escape  from 
the  obscuring  factors  in  the  earth’s 
atmosphere,  it  is  highly  probable 
that  the  next  decade  will  provide 
many  new’  data  that  will  help  us  to 
decide  between  alternative  theories  of 
the  creation  of  the  universe.  Space 
research  is  also  certain  to  shed  novel 
light  on  the  nature  of  life  itself, 
particularly  if  we  are  able  to  bring 
back  samples  of  living  systems,  say 
from  some  planet. 

Success  of  the  IGY 

The  highly  successful  Internation¬ 
al  Geophysical  Year,  during  which 
a  vast  accumulation  of  synoptic  data 
was  acquired,  has  added  to  our 
knowledge  of  the  atmospheric  sci¬ 
ences  as  well  as  calling  attention  to 
gaps  in  our  knowledge  in  such  im¬ 
portant  fields  as  oceanography  and 
seismology.  The  natural  phenomena 
associated  with  these  fields  are  so 
complex  that  in  the  past  we  have 
been  unable  to  do  much  about  them. 
Now  the  availability  of  the  weather 
satellites  and  high-speed  computers 
makes  it  far  more  possible  to  handle 
these  problems.  It  was  Von  Neu¬ 
mann’s  vision  that  the  circulation 
of  the  atmosphere  could  be  made 
amenable  to  calculations  by  means 
of  the  computer. 

The  construction  of  new  oceanog¬ 
raphic  research  vessels  equipped 
with  the  latest  instrumentation  is  the 
beginning  of  a  massive  attack  on 
problems  of  both  physical  and  bi¬ 
ological  oceanography. 

The  conclusion  of  the  Antarctic 
Treaty,  which  makes  this  special  por¬ 
tion  of  the  earth’s  surface  in  effect 


a  scientific  research  laboratory,  is 
a  triumph  for  international  relations 
as  well  as  for  science;  it  demon¬ 
strates  that  science  is  an  effective 
force  for  cooperation  and  good  will 
among  nations.  In  the  post-IGY 
period,  studies  have  been  expanded 
to  include,  in  addition  to  the  ac¬ 
quisition  of  synoptic  data,  individual 
research  projects  in  fields  not  includ¬ 
ed  in  the  IGY :  biology,  geology,  and 
cartography.  Within  the  next  ten 
years  the  over-all  mapping  of  the 
Antarctic  should  be  completed  and 
we  shall  undoubtedly  learn  the  shape 
and  nature  of  the  continent  under 
the  ice.  We  shall  know  whether  the 
snow  and  ice  are  increasing  or  de¬ 
creasing,  and  we  shall  progress  in 
understanding  the  heat  and  water 
budget  of  the  Antarctic.  We  should 
have  a  good  delineation  of  atmos¬ 
pheric  problems  and  those  relating 
to  the  earth’s  magnetic  field  as  a 
result  of  international  studies  in  both 
polar  regions  but  especially  the  Ant¬ 
arctic.  Biologists  are  finding  many 
new  kinds  and  varieties  of  life  in  the 
Antarctic,  especially  bacteria  and 
single-cell  creatures.  In  fact,  they  are 
stepping  back  a  century  to  do  basic 
taxonomy  and  ecology  in  relation  to 
these  new  creatures.  And  finally,  we 
shall  probably  know  what  practical 
use,  if  any,  can  be  made  of  the  Ant¬ 
arctic. 

In  the  life  sciences,  we  find  that 
we  are  able  to  analyze  the  problems 
in  a  way  that  would  not  have  been 
possible  a  generation  ago.  Such  tech¬ 
niques  as  chromotography  and  the 
use  of  the  ultracentrifuge,  electron 
microscope,  and  so  on,  have  made  it 
possible  to  apply  to  living  matter, 
more  quantitative  measurement.  At 
the  point  where  men  acquired  the 
ability  to  isolate  and  manipulate 
giant  molecules,  whole  new  worlds 
of  biological  research  were  opened 
up  and  molecular  biology  came  into 
being.  Chemists,  physicists,  and  even 
the  mathematicians  began  to  find 
problems  in  the  life  sciences  interest¬ 
ing,  and  the  application  of  tech¬ 
niques  from  these  disciplines  has  re¬ 
vealed  new  avenues  of  exploration. 
We  are  learning  a  great  deal  about 
such  basic  questions  as  how  life 
is  formed,  how  energy  is  used  and 
stored,  and  how  an  organism  du¬ 
plicates  itself.  Pauling’s  work  with 
sickle  cell  anemia  disclosed  the  link 
between  molecular  variations  and 
certain  types  of  disease.  Fundamen¬ 
tal  knowledge  of  this  brings  us  much 
closer  to  the  control  of  certain  dis¬ 
eases.  It  is  of  interest  to  note,  I  think, 
that  the  Sloan  Kettering  Institute 
recently  announced  that  it  is  shifting 


its  emphasis  to  very  basic  studies  in 
molecular  biology  in  the  effort  to  dis¬ 
cover  the  underlying  cause  of  cancer. 

At  the  atomic  and  subatomic  lev¬ 
els  at  which  the  physicists  work,  our 
recently  acquired  ability  to  achieve 
super  energies  makes  possible  more 
intensive  search  for  information  con¬ 
cerning  elementary  particles  and  the 
laws  of  force  at  extremely  small  dis¬ 
tances.  Because  of  the  success  of  the 
Brookhaven  and  CERN  accelerators, 
now  operating  around  33  billion 
electron  volts,  physicists  have  become 
optimistic  about  the  possibility  of 
achieving  several  hundred  billion 
electron  volts. 

NeMitrino  Physics 

Another  aspect  of  nuclear  physics 
which  is  attracting  great  interest  at 
the  present  time  is  what  is  coming  to 
be  called  “neutrino  physics.”  The 
neutrino  is  the  smallest  known  par¬ 
ticle.  It  has  no  charge,  so  it  penetrates 
matter  very  readily.  It  was  original¬ 
ly  postulated  to  satisfy  the  conser¬ 
vation  of  momentum  in  nuclear  re¬ 
actions  and  later  its  existence  was 
confirmed  experimentally.  Nuclear 
reactors  constitute  the  most  copious 
source  of  neutrinos  and  an  inter¬ 
national  race  is  on  to  study  them. 
Physicists  suspect  there  may  be  two 
kinds  of  neutrinos,  and  this  is  a  sub¬ 
ject  of  considerable  interest.  Among 
the  questions  which  physicists  would 
like  to  have  answered  is  whether 
the  neutrinos  that  come  from  nu¬ 
clear  reactors  are  identical  with  neu¬ 
trinos  associated  with  cosmic  rays 
and  those  found  in  accelerator  ex¬ 
periments. 

Another  trend  in  physics  is  the  re¬ 
birth  of  interest  in  atomic  physics, 
stimulated  by  the  modern  availability 
of  mesons — the  “heavy”  electrons 
produced  in  accelerator  reaction  and 
by  cosmic  rays.  These  are  now  avail¬ 
able  in  such  abundance  that  experi¬ 
ments  are  being  performed  in  which 
mesons  may  be  substituted  for  ordi¬ 
nary  electrons.  This  new  tool  permits 
a  whole  new  study  of  energy  levels 
in  the  atom.  It  may  be  some  years 
before  the  full  significance  of  such 
research  becomes  evident. 

Still  another  area  in  which  there  is 
great  interest  is  the  field  of  micro¬ 
miniaturization.  Ever  since  it  was 
observed  that  biological  organisms 
perform  certain  functions  much  more 
efficiently  than  machines,  and  in  a 
very  much  smaller  space,  scientists 
have  been  interested  in  the  laws  of 
similitude.  It  has  been  found  useful 
to  test  those  laws  by  examining  things 
that  are  very  large  or  very  small. 
Studies  of  solid-state  physics,  which 
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Continuous  operation — 
a  Teletype  equipment  tradition 


All  Teletype  equipment  .  .  .  like  the  tape  punches  being  final- 
tested  above . . .  are  subjected  to  a  rigorous  quality-control  program 
to  insure  that  the  units  will  give  continuous,  day-in,  day-out  per¬ 
formance  in  your  service.  Such  performance  is  a  Teletype  tradi¬ 
tion,  established  during  more  than  fifty  years  of  manufacturing 
data  communications  equipment. 

To  maintain  this  performance  tradition  requires  much  more 
than  testing,  however  rigorous.  It  begins  with  the  very  design  of 
the  units  themselves — the  product  of  extensive  research  and  de¬ 
velopment  facilities,  backed  by  cumulative  experience.  And  it  in¬ 
volves  precision  manufacture— employing  the  latest  technological 
advances,  from  highly  specialized  machine  tools  and  automated 
processes  to  electronic  measuring  and  sensing  devices. 

When  you  select  Teletype  equipment  to  speed  your  communi¬ 
cations  and  cut  your  paperwork  costs,  you  can  be  sure  of  built-in 
quality.  Teletype  Corporation  manufactures  this  equipment  for  the 
Bell  System  and  others  who  require  the  utmost  reliability  from 
their  data  communications  systems. 


See  applications  of  the  latest 
Teletype  message  and  data 
communications  equipment 
at  AFCEA,  Booths  25  &  26. 
Free  descriptive  literature 
available. 


CD  R  RO  R  AT"!  O  INI  •  subsidiary  ©f  Western  Electric  Company  inc 
5555  Touhy  Avenue,  Skokie,  Illinois 
Government  Liaison  Office,  425  13th  St..  N.  W..  Washington  4.  D.  C. 
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produced  the  transistor  and  gave  such 
impetus  to  miniaturization,  now 
makes  it  potentially  possible  to  design 
materials  which  will  allow  the  con¬ 
struction  of  whole  instruments  in  a 
speck  of  matter.  This  process,  which 
is  also  known  as  molecular  or  crystal 
engineering,  has  almost  limitless  ap¬ 
plications.  A  little  over  a  year  ago 
Dr.  Richard  Feynman  offered  $1,000 
to  the  first  man  who  would  make  an 
operating  electric  motor,  to  be  con¬ 
trolled  from  the  outside,  that  would 
not  exceed  a  l/64th  inch  cube  in 
volume,  not  counting  the  lead-in 
wires.  Not  many  months  later  a  young 
engineer  collected  the  prize  for  con¬ 
structing  a  motor  six  one-thousandths 
of  an  inch  in  diameter.  This  novel 
feat  suggests  the  rate  at  which  the 
techniques  of  science  are  advancing. 

As  one  progresses  from  the  physical 
sciences  through  the  life  sciences  and 
the  social  sciences,  there  is  an  ascend¬ 
ing  order  of  difficulty  in  the  problems 
to  be  solved.  The  great  progress  made 
by  the  physical  sciences  is  undoubted¬ 
ly  due  to  the  fact  that  its  problems 
are  simpler  and  more  amenable  to 
laboratory  experimentation.  In  the 
life  sciences  the  problems  are  much 
more  difficult;  but  as  we  have  noted, 
these  are  gradually  yielding  to  new 
methods  and  instruments,  many  of 
which  have  been  supplied  by  the 
physical  sciences. 

It  is  in  the  social  sciences  where  we 
find  the  problems  which  are  least 
susceptible  to  laboratory  experimenta¬ 
tion.  However,  the  advent  of  the 
computer  now  makes  possible  an  ap¬ 
proach  to  the  permutations  and  com¬ 
binations  that  abound  in  social  situa¬ 
tions.  The  computer  makes  possible 
the  construction  of  much  more  com¬ 
plex  models  than  have  hitherto  been 
available.  By  a  combination  of  the 
survey  and  computer  simulation  of 
social  processes,  scientists  have  a  tech¬ 
nique  which  can  in  effect  perform 
some  experiments  in  such  complex 
fields  as  economics,  sociology,  and 
human-problem  solving. 

The  National  Science  Board  has 
recently  taken  action  to  accord  the 
Foundation’s  Office  of  Social  Sciences 
the  status  of  a  full  division,  co-equal 
with  the  Division  of  Biological  and 
Medical  Sciences  and  the  Division  of 
Mathematical,  Physical,  and  Engi¬ 
neering  Sciences.  This  action  re¬ 
flects  not  only  our  conviction  of  the 
importance  of  the  social  sciences  but 
our  faith  in  their  increasing  ability  to 
apply  scientific  methods  to  the  solu¬ 
tion  of  some  of  the  most  pressing 
issues  of  our  time. 

{Continued  on  page  42) 
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Hoffman  is  producing  a  new  kind  of  electronic  system  for  the  U.  S. 

Navy.  It  is  the  first  system  designed  as  an  integrated  unit  to  iden¬ 
tify  and  analyze  all  radio  transmissions  entering  an  area.  Hoffman 
manufactures  other  countermeasures  systems  for  the  Army  and 
Air  Force.  Experience  and  proved  capability  in  the  field  make 
Hoffman  uniquely  qualified  to  solve  your  problems  in  electronic 
countermeasures. 

Hoffiiian  /  ELECTRONICS  CORPORATION 

/  Military  Products  Division 

3740  S.  Grand  Avenue,  Los  Angeles  7,  California 
SIGNIFICANT  DEVELOPMENTS  AT  HOFFMAN  HAVE  CREATED  POSITIONS  FOR  SCIENTISTS  AND  ENGINEERS  OF  HIGH  CALIBER,  PLEASE  ADDRESS  INQUIRIES  TO  VICE  PRESIDENT,  INDUSTRIAL  RELATIONS 


COMMUNICATIONS  NMAMTION  RIUM 
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The  postwar  period  will  undoubted¬ 
ly  be  remembered,  among  other 
things,  as  a  period  in  which  the 
trend  toward  bringing  together  a 
variety  of  specialists  to  work  on  prob¬ 
lems  of  common  interest  received 
great  impetus.  One  of  the  interesting 
developments  arising  out  of  this  trend 
is  the  Center  for  Communication 
Sciences  at  M.I.T.  The  Center  brings 
together  electrical  engineers,  mathe¬ 
maticians,  neurophysiologists,  lin- 
quists,  and  others  to  study  the  com¬ 
plex  phenomena  associated  with  in- 
formation-generating  and  processing 
systems.  This  new  activity,  which  is 
actually  a  combination  of  related  ac¬ 
tivities,  has  important  implications 
for  a  number  of  fields  ranging  all  the 
way  from  the  design  and  construction 
of  devices  for  the  transmission  of 
signals  by  various  media  to  neuro¬ 
physiology  and  experimental  psy¬ 
chology. 

As  one  reviews  the  current  status 
of  science  even  casually,  it  is  quite 
apparent  that  each  field,  as  well  as  the 
convergent  fields  where  two  or  more 
disciplines  come  together,  offers  ex¬ 
citing  promise  for  the  future.  One  is 
tempted  to  dwell  on  this  aspect  of  the 
matter,  for  it  is  pleasant  to  contem¬ 
plate  the  pursuit  of  truth  divorced 
from  the  pressures  that  crowd  upon 
us  from  every  side.  The  realities  of 
today’s  world  are  such,  however,  that 
we  find  we  are  not  free  to  devote  all 
our  intellectual  and  material  resources 
to  the  pursuit  of  knowledge  for  its 
own  sake,  nor  even  to  the  pursuit  of 
knowledge  for  the  simple  motive  of 
improving  our  industrial  capacity. 

At  the  present  time,  about  53  per 
cent  of  our  total  research  and  devel¬ 
opment  expenditures  is  oriented  to¬ 
ward  national  security.  Included  are 
expenditures  by  the  Department  of 
Defense  and  the  Atomic  Energy  Com¬ 
mission.  Over  the  past  decade  the 
Department  of  Defense  alone  has  ac¬ 
counted  for  an  average  of  75  per  cent 
of  the  total  Federal  obligations  for 
research  and  development.  Thus  when 
we  analyze  the  greatly  augmented 
funds  that  have  become  available  for 
research  and  development  in  recent 
years,  we  find  that  actually  only 
about  8  per  cent  is  going  for  the  very 
basic  kind  of  studies  touched  on  in 
these  remarks.  Breaking  these  down 
still  further,  we  find  that  part  of  the 
funds  for  basic  research  are  ear¬ 
marked  for  activities  related  to  spe¬ 
cific  missions  or  objectives,  so  that 
in  the  final  analysis  only  a  small  pro¬ 
portion  of  our  over-all  expenditures 
goes  for  research  at  the  very  frontiers 
of  science. 


At  the  moment  there  seems  to  be  no 
way  out  of  our  present  dilemma.  The 
long  stalemate  on  world  disarmament 
gives  little  reason  to  hope  that  we  can 
relax  our  efforts  in  defense  research 
in  the  foreseeable  future.  It  is  some¬ 
times  said  that  the  solution  should 
come  from  the  social  sciences.  My 
own  view  is  that  although  the  study 
of  sociology  should  be  encouraged 
and  supported,  research  in  this  highly 
complex  field  is  hardly  likely  to  come 
up  with  practical  answers  as  rapidly 
as  they  are  needed.  Indeed,  no  single 
discipline  will  do  this;  but  all  dis¬ 
ciplines  are  potentially  able  to  con¬ 
tribute.  The  whole  history  of  science 
demonstrates  that  the  solution  of  a 
perplexing  problem  quite  often  comes 
from  a  totally  unexpected  source; 
and  oftener  still,  a  discovery  in  one 
field  turns  out  to  have  far  greater 
significance  in  another,  just  as 
Roentgen’s  discovery  has  so  profound¬ 
ly  influenced  the  course  of  modern 
medicine. 

We  have  already  seen  that  the  ap¬ 
plication  of  the  physical  sciences,  in 
the  development  of  the  computer  to 
its  present  high  level  of  performance, 
has  contributed  an  important  tool 
which  enables  the  social  sciences  to 
reduce  some  of  their  complex  prob¬ 
lems  to  more  manageable  proportions. 

The  war  saw  the  development  of 
operations  research  into  a  novel  tech¬ 
nique  important  in  the  study  of  com¬ 
plex  operational  problems.  This  tech¬ 
nique  brought  together  such  differing 
specialists  as  mathematicians,  physi¬ 
cists,  chemists,  economists  and  biolo¬ 
gists.  In  a  similar  but  more  conven¬ 
tional  manner,  emphasizing  the  role 
of  the  engineer,  systems  analysis  has 
shown  its  great  value  in  development 
and  production  planning.  Thus  sci¬ 
ence  is  taking  important  steps  in  solv¬ 
ing  some  of  the  technological  difficul¬ 
ties  it  creates. 

Support  of  Basic  Research 

Whether  our  present  goal  is  to  de¬ 
velop  national  strength  or  to  help 
solve  some  of  the  fundamental  en¬ 
vironmental  problems  facing  man¬ 
kind,  it  seems  abundantly  clear  that 
our  safest  and  most  rewarding  course 
is  to  encourage  and  support  basic  re¬ 
search  as  fully  as  possible  over  the 
entire  spectrum  of  knowledge.  It  is 
only  in  this  way  that  we  can  uncover 
the  full  potentialities  of  science  and 
increase  the  probability  of  completely 
new  and  revolutionary  findings.  Fur¬ 
thermore,  this  approach  is  most  fea¬ 
sible  and  most  effective  in  a  free  so¬ 
ciety  like  ours.  If  we  do  this  we  should 
simultaneously  concentrate  upon  (1) 


the  study  of  basic  research  findings 
for  possible  useful  applications;  (2i 
the  feasibility  of  such  items  for  de  ¬ 
velopment  and  their  relation  to  pri¬ 
ority  goals;  (3)  careful  selection  (»f 
those  items  for  development  and  pro¬ 
duction  that  will  help  attain  our  goals 
and  which  we  can  afford — in  money 
and  effort — to  undertake. 

If  one  were  to  consider  the  prog¬ 
ress  of  science  and  technology  from 
the  standpoint  of  fundamental  phys¬ 
ical  laws,  there  are  interesting  paral¬ 
lels.  The  first  law  of  thermodynamics 
surely  applies.  No  energy  is  lost; 
sound  research  endures  and  is  never 
without  value — even  research  devoted 
to  military  ends.  Of  course,  the  proc¬ 
ess  is  not  100  per  cent  efficient — 
there  is  friction  and  waste  motion, 
resulting  in  heat  and  sound,  and  oc¬ 
casionally  light!  Which  reminds  us 
that  the  second  law'  of  thermodynam¬ 
ics  also  applies:  what  we  are  really 
doing  is  trying  to  decrease  the  entropy 
of  the  system.  Organized  science  rep¬ 
resents  potential,  available  energy  or 
power.  To  obtain  such  a  local  de¬ 
crease  in  entropy  requires  the  ex¬ 
penditure  of  energy,  and  the  process 
is  far  from  being  an  efficient  one,  even 
in  purely  physical  systems.  While  on 
the  subject,  we  should  perhaps  re¬ 
mind  ourselves  that,  in  so  far  as  we 
know,  the  over-all  change  in  entropy 
must  be  an  increase. 

To  conclude  on  a  serious  note:  all 
nations  are  convinced  that  their  future 
is  bound  up  closely  with  their  prog¬ 
ress  and  capability  in  science  and 
technology.  Among  modern  nations 
this  capability  is  becoming  general. 
Grim  competition  has  developed  along 
both  military  and  economic  lines. 
Into  this  scene  there  enters  a  host  of 
emerging  nations,  small  and  large, 
impatient  to  acquire  the  standards  of 
living  and  the  independence  associ¬ 
ated  with  science  and  technology.  To 
solve  these  two  major  problems  and 
maintain  any  kind  of  equilibrium  will 
require  the  utmost  of  all  participants. 

As  if  this  were  not  enough,  science 
is  now  bringing  in  discoveries  of 
graver  and  graver  social  significance. 
This  trend  is  bound  to  continue  and 
indeed  to  accelerate.  To  paraphrase 
a  familiar  expression:  We  have  hard¬ 
ly  seen  anything  thus  far!  Whether 
future  developments  take  the  form  ol 
stupendous  power  over  nature’s  re¬ 
sources,  of  influence  and  control  ovei 
life  or  over  men’s  minds,  or  of  traffic 
with  our  sister  planets,  they  will  ii’ 
all  probability  raise  problems  of  such 
concern  to  the  human  race  that  man¬ 
kind  must — repeat  must — learn  t(' 
cooperate  in  their  solution. 
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I-^ngineering’s  Latest  Hot  Po¬ 
tato”  is  how  Dr.  S.  W.  Herwald, 
Westinghouse  Vice  President  for  Re¬ 
search,  recently  described  direct  en¬ 
ergy  conversion.  Although  there  may 
be  few  engineers  and  scientists  work¬ 
ing  in  this  new  technology  who  will 
dispute  this  description,  the  underly¬ 
ing  principles  of  direct  energy  con¬ 
version  were  discovered  more  than 
a  hundred  years  ago. 

Direct  conversion  involves  the 
change  of  a  source  of  energy — chem¬ 
ical,  solar,  or  nuclear — directly  into 
electricity.  With  conventional  meth¬ 
ods  of  generating  electricity,  the  en¬ 
ergy  provided  by  combustion  or 
water  pressure  is  first  transformed  in¬ 
to  the  mechanical  energy  of  a  spin¬ 
ning  shaft  and  electric  current  is  gen¬ 
erated  in  a  coil  of  wire  that  rotates 
between  the  poles  of  a  magnet.  The 
principle  of  the  dynamo  was  dis¬ 
covered  by  Michael  Faraday  about 
130  years  ago,  and  is  put  to  use  in 
one  of  the  new  direct  conversion  de¬ 
vices,  the  magnetohydrodynamic  or 
MHD  generator. 

The  impetus  for  this  new  tech¬ 
nology  has  come  from  today’s  grow¬ 
ing  need  by  militarv  and  space  pro¬ 
grams  for  light-weight,  reliable,  com¬ 
pact  and  static  (no  moving  parts) 
power  sources.  Direct-conversion 
units  answer  this  description,  with 
the  MHD  generator  an  exception  at 
this  time;  the  people  working  on 
MHD  generators  are  talking  about 
power  units  in  the  megawatt  range. 

Lightness  and  lack  of  moving  parts 
make  these  unconventional  or  “ex¬ 
otic”  power  packages  valuable  for 
the  space  program,  where  it  takes 
pounds  of  thrust — and  many  dollars 
— to  lift  every  gunce.  Absence  of 
moving  parts  adds  two  important  ad¬ 
vantages  for  military  applications: 
silence  and  low  maintenance.  Some 
idea  of  just  how  essential  they  are 
considered  by  the  Department  of  De¬ 
fense  is  given  by  the  fact  that  direct 
energy  conversion  is  a  multimillion 
dollar  research  and  development  pro¬ 
gram  within  DOD. 

Four  energy  conversion  devices 
are  receiving  the  majority  of  R  &  D 
attention  today:  photovoltaic  or 
solar  cells,  fuel  cells,  thermoelectric 
generators  and  thermionic  converters. 
All  are  d-c  devices;  for  applications 
where  a-c  is  desired,  static  inverters 
are  available.  Research  and  develop¬ 
ment  is  going  ahead  on  MHD  at 
Westinghouse,  Avco  and  Martin,  but 
there  are  extremely  difficult  high- 
temperature-materials  problems  to  be 
solved  in  this  area. 

Like  transistors,  both  solar  cells 
and  thermoelectric  generators  use 
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Dr.  y.  W,  Coltman, 
manager  of  the  elec¬ 
tronics  and  nuclear 
physics  department  at 
the  Westinghouse  re¬ 
search  laboratories, 
demonstrates  an  expe- 
rimental  thermionic 
tube.  Within  the  tube, 
a  glowing  wire  emits 
electrons,  causing  cur¬ 
rent  to  flow  in  ionized 
cesium  gas.  Dr,  Colt¬ 
man  points  to  the  ces¬ 
ium  capsule  at  the  base 
of  the  tube. 


semiconductor  materials.  Such  ma¬ 
terials  may  be  of  two  types:  an  N- 
type,  with  an  excess  of  negative 
charges,  or  electrons,  and  a  P-type, 
with  an  excess  of  positive  charges,  or 
“holes.”  An  electrical  current  flow  is 
generated  when  these  materials  are 
properly  selected  and  joined  together 
and  activated  by  either  light  or  heat. 

Fuel  cells  are  similar  to  storage 
batteries,  but  do  not  have  to  be  re¬ 
charged.  And  thermionic  converters, 
as  the  name  suggests,  make  use  of 
the  principles  of  thermionic  emission 
inherent  in  the  electric  light  bulb  and 
thermionic  or  electron  tube. 

For  the  sake  of  completeness,  an 
MHD  generator  is  similar  to  a  con¬ 
ventional  generator,  but  substitutes 
a  moving,  heated,  ionized  gas  for  the 
moving,  copper  conductor  to  produce 
an  electric  current.  Because  they  ap¬ 
pear  to  be  limited  to  large-scale 
power  units,  we  shall  not  include 
MHD  generators  in  this  discussion. 

Solar  Cells 

Solar  cells  are  the  most  highly  de¬ 
veloped  of  the  new  power  sources  to¬ 
day.  Hoffman  Electronics  and  a  few 
other  companies  are  marketing  small 
cells  (1x2  cm.)  under  Bell  Tele¬ 
phone  Laboratories  patents,  with 
most  of  them  being  used  in  the  Na¬ 
tion’s  space  program.  Such  cells  rep¬ 
resent  the  best  available  means  of 


providing  small  amounts  of  power  for 
satellite  applications,  but  they  are 
limited  to  small  power  supplies  be¬ 
cause  of  their  weight — on  the  order 
of  one  pound  per  watt  of  power  out¬ 
put.  The  best  projected  figure  for  a 
power  supply  using  existing  solar  cell 
techniques  is  120  pounds  per  kilo¬ 
watt,  which  is  still  much  too  heavy 
for  satellites.  But  solar  cells  are  reli¬ 
able  and  operate  indefinitely  with  no 
loss  in  efficiency — Vanguard  I,  or¬ 
bited  in  early  1958,  is  still  trans¬ 
mitting.  More  recent  applications  of 
solar  cells  for  satellite  communica¬ 
tions  have  incorporated  a  time  switch 
for  shutting  off  transmission  after 
the  desired  interval. 

According  to  theory,  as  much  as 
25  per  cent  of  the  incident  radiation 
—sunlight  or  artificial  light — can  be 
converted  to  electricity.  Under  cer¬ 
tain  conditions,  it  is  believed  that 
this  figure  can  be  raised  to  40  per 
cent.  The  best  reported  from  the 
laboratory,  however,  is  14  per  cent. 
Substantial  production  quantities  that 
can  be  obtained  give  a  10  per  cent 
conversion  efficiency.  Offsetting  this 
low  efficiency  is  the  fact  that  the  fuel 
— sunlight — is  free  and  inexhausti¬ 
ble. 

The  most  familiar  form  of  solar 
cell  uses  silicon,  treated  or  “doped” 
with  impurities  to  secure  the  desired 
operation.  Most  of  the  research  effort 
(Continued  on  page  88) 
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New 

I  „  ALL-TRANSISTOR 

ORTHERN  Radio  multiplexer  and  DEMULTIPLEXER 


The  new  Multiplexer,  Type  248  Model  1  (functional  replacement  for  Multiplexer  TD97-FTG-2), 
and  Demultiplexer,  Type  249  Model  1  (functional  replacement  for  Demultiplexer  TD98-FGR-3)  are 
intended  for  use  with  twin-channel,  single-sideband  radio  circuits  operating  in  the  high-frequency 
range.  Their  purpose  is  to  derive  two  voice-frequency  circuits  from  each  of  the  radio  channels. 
By  means  of  frequency  division  multiplexing,  the  radio  bandwidth  from  200  to  6000  cps  is 
divided  into  two  transmission  circuits,  each  with  a  bandwidth  from  375  to  3025  cps.  Four  such 
vf  circuits  are  derived  from  the  twin-channel  radio,  and  these  are  used  to  transmit  carrier  tele¬ 
graph  signals  or  to  provide  telephone  or  facsimile  service. 

The  Multiplexer  and  Demultiplexer  are  designed  to  slide  into  the  Northern  Radio  Type  250  Model 
1  Shelf,  which  accommodates  two  each  Multiplexers  or  Demultiplexers,  or  one  each  Multiplexer 
and  Demultiplexer. 


Type  248  Model  1  Type  249  Model  1 


Two  Multiplexers,  Type  248  ; 

Model  are  required  for  full  *  ^  '‘- 
.utilization  of  the  capacity  of  a 
>  radio  transmitter.  One  is  used  to  ^  r 
transmit  telegraph,  telephone,  or 
facsimile  signals  from  two{vf 
circuits  to  the  radio  channel 
designated  as  sideband  A.  ,The 
second  Multiplexer  performs  the 
same  function  for  sideband  B.  In, 
>this  way  four  vf  circuits  are 
applied  to  the  twin-channel  radio 
transmitter. 

t 


See  us  at  AFCEA  Exhibit,  Booth  Sheraton-Parlc  Hotel. 


Two  Demultiplexers,  Type  249 
Model  1,  are  required  for  full 
utilization  of  the  capacity  of  a 
radio  receiver.  One  is  used  to 
receive  telegraph,  telephone,  or 
facsimile  signals  for  two  vf  cir¬ 
cuits  from  the  radio  channel 
designated  as  sideband  A.  The 
second  Demultiplexer  performs 
the  same  function  for  sideband 
B.  In  this  way  four  vf  circuits  are 
derived  from  the  twin-channel 
radio  receiver. 


The  Multiplexer  and  Demultiplexer  are  tran¬ 
sistorized  equipments,  including  necessary 
bandpass  filters,  line  amplifiers,  carrier  fre-  h 
quency  sources,  modulators  and  attenuators.  // 
The  Multiplexer  requires  a  nominal  14  volts  ^ 
DC  at  125  milliamperes;  the  Demultiplexer, 
approximately  200  milliamperes  at  the  same 
voltage.  The  power  supply  is  normally  pro¬ 
vided  from  the  Northern  Radio  Power  Supply, 
Type  223  Model  1,  which  is  plugged  into  the  />, 
rear  of  the  Type  250  Model  1  Shelf. 


Write  on  your  letterhead  for  further  information  to  Department  S5 


mmmismi  inmmm  int 

147  West  22nd  Street,  New  York  11,  N.Y. 

Pace-Setters  In  Quality  Communications  Equipment 

Canada;  Northern  Radio  Mfg.  Co.,  Ltd.,  1950  Bank  St.,  Billings  Bridge 

Ottawa,  Ontario. 
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Editor’s  note:  As  commander  of  the 
new  Air  Force  Systems  Command  at 
Andrews  AFB,  Md,,  Lieutenant  Gen¬ 
eral  Bernard  A,  Schriever  has  respon¬ 
sibility  for  managing  the  acquisition 
of  Air  Force  system  programs  from 
development,  test  and  production 
through  installation  and  checkout. 
The  mission  of  the  Air  Force  Systems 
Command  is  to  deliver  complete, 
timely  and  operable  systems  to  using' 
commands  such  as  the  Strategic  Air 
Command,  the  Tactical  Air  Command 
and  the  Air  Defense  Command,  Es¬ 
tablished  April  1,  the  new  organiza¬ 
tion  is  made  up  of  elements  of  two 
former  commands,  the  Air  Research 
and  Development  Command,  which 
General  Schriever  previously  headed, 
and  the  Air  Materiel  Command, 

Four  new  divisions  and  six  former 
ARDC  centers  have  been  assigned  to 
the  new  command.  The  Ballistic 
Systems  Division,  in  Los  Angeles, 
Calif,,  which  is  composed  of  elements 
of  the  former  ARDC  Ballistic  Missile 
Division  and  AMC’s  Ballistic  Missile 
Center,  is  responsible  for  the  Atlas, 
Titan  and  Minuteman  ICBM  pro¬ 
grams,  The  Space  Systems  Division 
in  Los  Angeles,  Calif,,  also  formed 
from  elements  of  ARDC’s  Ballistic 
Missile  Division  and  AMC’s  Ballistic 
Missile  Center,  is  charged  with  the 
military  space  programs  assigned  to 
the  Air  Force  and  has  responsibility 
for  certain  development  projects  in 
support  of  Army,  Navy  and  the  Na¬ 
tional  Aeronautics  and  Space  Admin¬ 
istration,  Composed  of  ARDC’s 
JF right  Air  Development  Division 
and  a  major  portion  of  AMC’s  Aero¬ 
nautical  Systems  Center,  the  Aero¬ 
nautical  Systems  Division  in  Dayton, 
Ohio,  will  do  work  on  such  programs 
as  the  neiv  C-141  jet  transport,  Sky- 
bolt  air-launched  ballistic  missile, 
and  Dyna  Soar  manned  space  vehicle. 
Combination  of  ARDC’s  Command 
and  Control  Development  Division 
and  AMC’s  Electronics  Systems  Cen¬ 
ter  forms  the  Electronics  Systems 
Division  in  Bedford,  Mass,  The  ac¬ 
quisition  of  Ballistic  Missile  Early 
W arning  System  and  the  NORAD 
Air  Defense  Control  System  are  in¬ 
cluded  in  this  division’s  responsibili¬ 
ties,  The  Rome  Air  Development 
Center  also  is  assigned  to  this  divi¬ 
sion. 

The  six  former  ARDC  centers  in¬ 
cluded  in  the  new  command  are:  Air 
Force  Missile  Test  Center,  Patrick 

w.  ARE  LIVING  IN  an  age  of  ex¬ 
ploding  technology.  Scientific  and 
technical  breakthroughs  of  the  type 
that  used  to  occur  every  century  or  so, 
and  then  every  decade  or  so,  appear 


The  Aflas  carries  over  40,000  parts,  each 
designed  to  save  space,  reduce  weight  and 
meet  stringent  reliability  standards. 

AFB,  Fla,;  Air  Proving  Ground  Cen¬ 
ter,  Eglin  AFB,  Fla.;  Arnold  Engi¬ 
neering  Development  Center,  Tulla- 
homa,  Tenn.;  Air  Force  Missile  De¬ 
velopment  Center,  Holloman  AFB, 
N.  M.;  Air  Force  Special  Weapons 
Center,  Kirtland  AFB,  N.  M.;  Air 
Force  Flight  Test  Center,  Edwards 
AFB,  Calif, 

A  new  name  has  been  given  to  the 
Air  Force  command  which  will  op¬ 
erate  the  USAF’s  global  Aerospace 
Communications  Complex,  Scheduled 


now  with  startling  regularity.  Man 
has  made  more  progress  in  the  last 
decade,  technologically  speaking, 
than  in  all  the  previous  years  of  his¬ 
tory.  I  expect  the  same  sort  of  prog- 


MINIATURIZATION 

AND  SPACE 

by 

LT.  GEN.  BERNARD  A.  SCHRIEVER 
Commander 

Air  Force  Systems  Command 
Andrews  AFB,  Md. 


to  be  activated  July  1  at  Scott  AFB, 
the  new  organization  will  be  called 
the  Air  Force  Communications  Com¬ 
mand,  Previous  announcements  had 
listed,  first,  **Air  Force  Communica¬ 
tions  Service”  and  then  ^^USAF  Com¬ 
munications  Service”  as  the  official 
title  for  the  new  command.  In  an¬ 
nouncing  the  name  change  General 
Thomas  D,  White,  Air  Force  Chief 
of  Staff,  noted  that  Air  Force  Com¬ 
munications  Command”  better  re¬ 
flects  the  magnitude  of  the  responsi¬ 
bilities  being  assigned  the  new  or¬ 
ganization;  and  that  use  of  the  term 
^*Command”  is  more  appropriate  to 
the  global  communications  responsi- . 
bilities  of  the  new  organization  ml 
operating  the  world-wide  Air  Force 
components  of  the  Defense  Commu¬ 
nications  System, 

Major  General  Harold  W,  Grant, 
presently  Director  of  Telecommuni¬ 
cations,  Hq  USAF,  was  named  by 
General  White  last  February  to  be 
the  first  Commander  of  the  Air  Force 
Communications  Command,  The  new 
command  will  assume  all  responsibili¬ 
ties  now  assigned  to  the  Airways  and 
Air  Communications  Service,  The 
command  also  will  be  assigned  com¬ 
munications  responsibilities  of  other 
major  commands  over  a  two-year 
period, 

A  third  new  Air  Force  command 
has  been  announced.  The  Air  Force 
Logistics  Command,  located  at 
W  right-Patterson  AFB,  Ohio,  has 
assumed  responsibility  for  most  of 
the  work  formerly  done  by  the  Air 
Materiel  Command,  General  Samuel 
E,  Anderson,  who  commanded  the 
AMC,  is  the  commander  of  this  new 
organization. 


ress  in  the  next  decade  and  in  those 
to  come. 

Militarily  speaking,  this  outburst 
of  creative  technology  started  about 
the  end  of  World  War  II  with  the 
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development  of  ballistic  rockets  and 
nuclear  weapons.  These  develop¬ 
ments,  when  combined,  changed  our 
concepts  of  life  and  security.  For 
the  first  time  in  the  history  of  our 
country,  we  are  vulnerable  to  a  mas¬ 
sive  destructive  surprise  attack.  This 
is  but  one  of  the  results  brought 
about  by  the  ever-increasing  rate  of 
technology.  At  the  same  time,  we 
possess  a  counter-offensive  deterrent 
force,  unparalleled  in  history,  brought 
about  by  the  same  technology. 

.  New  scientific  and  engineering  ad¬ 
vances  bring  with  them  new  prob¬ 
lems.  In  the  broad  spectrum  of  com¬ 
petition  we  are  in  with  the  Commu¬ 
nist  world,  the  relative  positions  of 
our  Free  World  and  Communist  tech¬ 
nology  are  vital  to  our  future.  True 
technological  surprise  could  place  the 
loser  in  a  position  from  which  he 
might  find  it  most  difficult,  if  not  im¬ 
possible,  to  recover.  For  example,  if 
the  Communists  were  to  develop  an 
effective  anti-ICBM  •  before  we  do, 
they  would  have  a  tremendous  ad¬ 
vantage. 

To  keep  ahead  in  this  aerospace 
age,  military  research  and  develop¬ 
ment  must  continually  push  back  the 
horizons  of  technological  knowledge 
in  many  areas  simultaneously.  We 
must  work  against  the  clock  search¬ 
ing  out  new  scientific  and  engineer¬ 
ing  advances  from  which  we  can 
develop  the  most  useful  military  sys¬ 
tems  and  we  must  insure,  insofar  as 
possible,  that  we  are  not  surprised 
technologically. 

Three  Types  of  Deterrent 
Capability 

The  composition  of  that  deterrent 
capability  falls  into  three  general 
categories.  The  first  category  is  that 
of  air  breathing  vehicles  operating 
at  both  subsonic  and  supersonic 
speeds.  This  force  represents  the 
major  part  of  today’s  capability. 
However,  the  technological  strides  of 
the  Communist  world  have  dictated 
maximum  operational  readiness  of 
the  second  category  of  our  deterrent 
capability — ballistic  missiles — at  the 
earliest  possible  time. 

Ballistic  missiles  are  entering  our 
inventory  and  at  an  increasing  rate. 
That  is  a  prosaic  statement  which 
covers  a  modern  miracle.  When  you 
consider  that  in  1954  we  had  nothing 
but  the  judgment  of  a  group  of  sci¬ 
entists  that  the  ICBM  was  a  technical 
feasibility,  it  is  a  tribute  to  the  people 
of  this  country  that  we  have  literally 
created  a  whole  new  technology 
which  has  transformed  an  idea  into 
reality  in  a  few  short  years. 

However,  the  fact  that  the  Com¬ 


munists  can  also  achieve  global 
ranges  with  these  new  weapons  plus 
the  fact  that  we,  not  they,  must  be 
concerned  with  the  element  of  sur¬ 
prise,  make  it  mandatory  that  we 
press  on  into  the  third  category  of 
aerospace  forces.  This  category  en¬ 
compasses  a  range  of  vehicles  that 
will  have  capability  from  suborbital 
to  orbital  to  escape  velocities.  If  we 
are  to  guard  ourselves  from  the  ele¬ 
ment  of  global  surprise  and  at  the 
same  time  provide  a  capability  of  ef¬ 
fective  command  and  control  over 
our  counteroffensive  forces,  it  is 
mandatory  that  we  make  use  of  space. 
We  must  utilize  space  for  worldwide 
warning,  and  as  a  means  of  instanta¬ 
neous  reliable  communications  for 
command  and  control  on  a  global 
basis,  and  as  a  means  of  accelerating 
our  national  decision-making  capa¬ 
bility. 

The  tools  of  freedom  represented 
by  the  three  categories  of  aerospace 
forces  I  have  described  should  be  of 
particular  interest  to  the  electronics 
and  communications  industries  be¬ 
cause  of  the  role  which  these  indus¬ 
tries  have  played  in  each  category. 

Military  Space  Systems 

Progress  is  being  made  in  the  de¬ 
velopment  of  military  space  systems. 
Remember  that  it  was  only  three  and 
one-half  years  ago  that  the  first  man¬ 
made  satellite  was  placed  into  orbit. 
Since  that  time,  there  have  been  lit¬ 
erally  dozens  of  satellites  and  we 
have  come  to  accept  rocket  aircraft, 
ballistic  missiles  and  satellites  as 
parts  of  our  daily  life.  New  satellites 
today  create  only  a  ripple  of  interest 
in  the  public  press.  I  mention  these 
things  only  as  a  reminder  of  how  far 
we  have  come  in  the  last  few  years. 

Without  the  contributions  of  min¬ 
iaturization,  our  space  programs 
would  not  have  been  possible.  Re¬ 
cently,  I  read  an  article  by  Mr.  Frank 
A.  Glassow,  the  vice  chairman.  Elec¬ 
tronic  Technical  Committee  of  the 
Aerospace  Industries  Association.  He 
wrote,  “What  would  the  electronic 
profile  of  our  Pioneer  V  or  Able-3 
satellites  have  been  if  they  had  ex¬ 
isted  ten  years  ago?  The  answer  to 
this  question  might  well  explain  the 
Russians’  superior  capability  for 
placing  heavy  payloads  into  orbit. 
Their  early  plan  to  exploit  space 
probably  led  to  the  development  of 
much  larger  rocket  engines  and 
boosters  for  orbiting  the  heavier  and 
bulkier  electronic  payloads  charac¬ 
teristic  of  the  early  fifties.  Converse¬ 
ly,  because  of  our  greater  number  of 
smaller  satellites  in  orbit,  we  might 
also  conclude  that  we  are  consider¬ 


ably  ahead  of  the  Russians  in  produc¬ 
ing  small,  lightweight  electronic  pay- 
loads.” 

While  I  do  not  necessarily  agree 
with  the  reasons  given  by  Mr.  Glas¬ 
sow,  I  am  convinced  that  our  pro¬ 
grams  would  not  have  been  possible 
without  the  job  which  was  done  in 
the  field  of  miniaturization.  As  an 
example  of  the  progress  being  made 
in  miniaturization,  Mr.  Glassow 
stated,  “Perhaps  the  greatest  single 
electronic  event  during  the  past  ten 
years  has  been  the  development  of 
the  transistor.  In  1950  our  most 
miniaturized  electronic  equipment 
was  based  on  the  sub-miniature  vac¬ 
uum  tube.  Had  vacuum  tubes  been 
used  exclusively  for  the  receiving 
coding,  storing,  power  conversion 
and  commutating  functions  per¬ 
formed  in  Pioneer  or  Able,  the  95- 
pound  payload  would  have  been  ex¬ 
ceeded  by  at  least  fivefold  just  to 
carry  the  bulk  of  equipment.” 

Now,  I  think  it  is  fair  to  ask  the 
question  now  of  what  the  future 
holds.  Although  most  crystal  balls 
are  cloudy  at  best,  I  would  like  to 
discuss  some  of  the  things  we  believe 
will  be  important. 

In  1957,  I  said  to  an  electronics 
group,  “Perhaps  some  of  you  might 
be  interested  in  a  few  of  the  specific 
areas  in  electronics  which  some  of  my 
staff  believes  are  particularly  worthy 
of  attention  for  future  Air  Force  ap¬ 
plication.  I  might  mention  continued 
emphasis  on  solid  state  devices,  par¬ 
ticularly  with  regard  to  quality  con¬ 
trol  in  manufacturing  and  to  relia¬ 
bility  in  application.  Improved  and 
more  accurate  instrumentation  for 
missiles  and  satellite  flights,  improved 
packaging  for  high  static  and  vibra¬ 
tion  environment  and  lightweight 
electronics  associated  with  gyros  and 
inertial  systems  are  needed  also. 
Further  work  on  data  extraction  de¬ 
vices,  and  those  whose  purpose  is  to 
convert  information  from  analog  to 
digital  form,  would  be  worthwhile. 
Since  the  interest  in  mouse  traps  has 
begun  to  wane,  the  world  would  prob¬ 
ably  beat  a  path  to  the  door  of  some¬ 
one  who  built  a  really  outstanding 
accelerometer,  most  particularly  if 
he  could  do  it  for  a  reasonable 
price.” 

While  we  have  made  great  strides 
since  1957,  I  believe  that  these  things 
are  worthy  of  continued  attention. 
Still  much  progress  has  been  made 
and  new  areas  have  been  uncovered. 

Reliability  and  Bionics 

There  is  a  new  technical  area  now 
emerging  as  a  major  field  of  interest 
{Continued  on  page  48) 
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bility.  We  are  now  interested  in  the 
reliability  that  can  be  achieved  in 
electronic  and  servo  subsystems  by 
patterning  their  functions  on  the  be¬ 
havior  of  living  organisms.  Last 
September  it  was  my  privilege  to  ad¬ 
dress  a  symposium  at  the  Wright 
Air  Development  Division  in  Dayton, 
Ohio,  convened  to  explore  this  new 
area  of  technology — Bionics.  As  I 
stated  at  that  meeting,  when  we  con¬ 
sider  that  the  human  brain  contains 
at  least  a  thousand  billion  neural  ele¬ 
ments,  we  can  understand  that  these 
may  provide  models  leading  to  sig¬ 
nificant  contributions  to  miniaturiza¬ 
tion.  This  is  a  goal  which  deserves 
our  utmost  efforts;  for  under  these 
conditions,  such  mishaps  as  total 
catastrophic  failure  could  become  a 
thing  of  the  past.  If  we  analyze  how 
living  mechanisms  operate,  we  see 
that  although  they  can  be  damaged, 
in  the  majority  of  cases,  operation 
is  still  possible.  While  this  means 
degraded  functioning,  if  the  thresh¬ 
old  is  high  enough,  it  is  operational 
none-the-less.  This  philosophy  can 
mean  significant  improvement  in  the 
total  reliability  of  our  missile  and 
space  systems. 

When  such  concepts  were  postu¬ 
lated  in  the  pre-missile  and  pre-sat¬ 
ellite  era.  they  were  not  readily  ac¬ 
cepted.  Reliability  was  based  on  the 
availability  of  an  adequate  mainte¬ 
nance  environment.  We  must  think 
in  terms  of  the  new  requirement  for 
space  systems.  Reliability  must  take 
on  a  new  meaning.  We  are  interested 
in  satellite  systems  having  at  least 
an  8000-hour  operable  life  with  zero 
maintenance.  This  will  place  heavy 
demands  on  industry,  both  in  the 
areas  of  miniaturization  and  relia¬ 
bility. 

Another  area  in  which  significant 
advances  have  been  made  is  the  mo¬ 
lecular  electronics  programs.  Today 
these  programs  are  evolving  from  the 
early  beginnings  of  little  more  than 
sophisticated,  integrated  circuits  to 
the  point  where  we  are  now  employ¬ 
ing  the  basic  characteristics  of  the 
materials  to  provide  electronic  func¬ 
tions. 

The  lessons  of  the  past  should  make 
it  clear  that  unparalleled  opportuni¬ 
ties  await  us  in  the  age  of  space.  I 
personally  believe  that  the  immediate 
future  will  be  both  the  most  exciting 
and  most  challenging  era  ever  faced 
by  man.  It  is  an  era  ripe  for  prog¬ 
ress,  but  remember  the  words  of  the 
slogan  “The  future  belongs  to  those 
who  prepare  for  it.” 


FIRST  for  AFCEA! 


Presenting  the  world’s 
highest  speed 
analog-to-digital 
converter. 


AFCEA  Show,  Booth  258 
Shoreham  Hotel 


37  Leon  Street,  Boston  15,  Mass. 


research,  development  &  manufacturers  of  specialized  electronic  equipment 


TRANSIT  CASES  -  INSTRUMENT  CASES 
CARRYING  AND  COMBINATION  CASES 


Coldsmai^  of  Philadelphia,  supplier  to  the  military  services  and  to  industry 

carrying  cases  designed  to  meet  the 
latMt  Military  Specifications.  Whether  the  quantity  be  1  or  1,000,  we  are 
definitely  interested  in  your  requirements.  We  are  competently  staffed  to 
handle  any  design  and  development  activity  in  our  particular  field  of  interest. 

ANY  STYLE,  ANY  SIZE.  NEVER  A  TOOL  OR  DIE  CHARGE 


send  tor  your 
free  brochure 


GOLDSMAN 


MANUFACTURERS  AND  DESIGNERS 
OF  TRANSIT  CASES 

To  Military 

And  Commercial  Specifications 
I  ST.  PHILA.  22,  PA.  PO  54468 
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=  RCL,  Inc.’s  “Quadra-service”  High  Frequency  Trans¬ 
mitter  System  delivers  100  KW  Peak  Envelope  Power 
(PEP)  for  Single  Sideband  (SSB)  voice  and  40  KW  for 
multi-channel  Frequency  Shift  Keying  (FSK)  as  well  as 
complete,  high  power  Amplitude  Modulation  (AM) 
broadcast  and  Continuous  Wave  (CW)  transmission 
.  .  .  integrated  into  one  versatile,  economical  unit. 


RADIOTRONIX  COMMUNICATIONS  LABORATORIES,  Inc. 


Algonquin  5-8900-1 


Specialists  in  export  of  scientific  and  laboratory  apparatus,  communications  equipment  — both  military 
and  commercial-a  broad  group  of  microwave  products  including  TR.  ATR  and  PreTR  tubes,  magnetrons,, 
klystrons,  wave  tubes,  silicon  diodes  and  transistors. 
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—GOVERNMENT— 

NASA  BUDGET  REVISIONS  call  for  11.3  percent  increase  in  authorizations  for  fiscal 
year  1962,  bringing  the  total  to  51,235,300,000.  Expenditures  are  being  raised  to 
51,050,000,000,  which  is  an  8.8  percent  increase  over  the  budget  request  submitted 
last  January.  The  additional  funds,  contained  in  the  budget  message  President  Ken¬ 
nedy  submitted  to  Congress,  March  28,  will  be  used  "to  speed  up  the  booster  and  pro¬ 
pulsion  components  necessary  for  further  development  of  both  manned  and  unmanned 
exploration  of  space  .  .  .  This  includes  increased  launch  facilities." 

INDUSTRY  FINANCING  OF  R&D  COSTS  for  a  communications  satellite  program  is  being 
postponed,  NASA  officials  stated  at  a  press  conference,  March  28.  Government  financ¬ 
ing  is  being  provided  under  510  million  additional  funds  in  the  budget.  NASA  Admin¬ 
istrator  James  Webb  believes  "it  was  not  fair  to  private  industry  to  ask  them  to 
assume  risks  which  were  unknown  at  this  time."  The  Government  will  take  a"good  hard 
look"  at  the  possibility  of  industry  financing  of  communications  satellites  "before 
making  commitments,"  according  to  Mr.  Webb. 

UNIFIED  TELECOMMUNICATIONS  SYSTEM  for  civilian  agencies  of  government  will  be  estab¬ 
lished  within  the  next  three  years,  according  to  a  joint  announcement  by  the  General 
Services  Administration  and  the  Office  of  Civil  and  Defense  Mobilization.  The  sys¬ 
tem,  to  be  known  as  the  Federal  Telecommunications  System  (FTS)  and  administered  by 
the  General  Services  Administration,  is  designed  to  serve  the  government  agencies 
more  efficiently  and  economically  on  a  day-to-day  basis.  The  FTS  will  connect  some 
8,000  government  offices  in  approximately  1,750  cities  and  towns.  It  will  include 
voice,  teletypewriter,  data  and  facsimile  services  and  will  be  interconnected  with 
military  and  commercial  systems. 

^  HELICOPTER  TRAINING  DEVICE  that  duplicates  the  full  performance  range  of  the  all- 
weather  HSS-2  Sikorsky  helicopter  has  been  delivered  to  the  Navy  Dept,  by  Melpar, 

Inc.  who  designed  and  built  the  device.  The  HSS-2,  equipped  with  the  AN/AQS-IO  sonar 
and  designed  as  an  advanced  system  for  antisubmarine  warfare,  is  scheduled  to  become 
operational  this  year.  The  helicopter  weapons  system  trainer  was  developed  under  a 
^3.1  million  contract  from  the  U.  S.  Naval  Training  Device  Center,  Office  of  Naval 
Research.  The  trainer  will  be  used  to  instruct  crews  in  all  phases  of  tactical 
missions,  including  communications,  navigation,  antisubmarine  search  procedures, 
target  tracking,  detection  and  classification,  and  the  delivery  of  weapons. 

MILITARY  ASSIGNMENTS  of  research,  development  and  operations  responsibilities  for 
Defense  Dept,  satellite  reconnaissance,  mapping  and  geodetic  programs  were  announced 
recently.  The  Air  Force  assumes  responsibility  for  research,  development  and 
operation  of  all  Defense  satellite  reconnaissance  systems.  The  Air  Force  also  is 
assigned  responsibility  for  research  and  development  of  all  instrumentation  and 
equipment  for  processing  reconnaissance  data  received  from  these  satellite  systems. 
The  Army  will  be  responsible  for  establishing  and  managing  a  single  geodetic  and 
mapping  program,  and  maintaining  a  research  and  development  program  in  basic 
geodetic  methods.  The  Army  also  will  provide  specifications  for  the  development 
of  mapping  and  geodetic  satellite  payloads  and  the  operational  coverage  required 
for  its  data  collection  program. 

ARMY  MILITARY  CONSTRUCTION  WORK  will  be  consolidated  in  17  of  the  42  Army  Engineer 
districts  over  the  next  several  months,  the  Defense  Dept,  announced.  At  present 
31  districts  have  responsibility  for  military  construction.  The  General  reassign¬ 
ment  of  workloads  will  reduce  administrative  costs  and  permit  more  effective  use 
of  professional  engineering  talent,  it  is  said. 

_ SYSTEM  is  being  used  to  analyze  the  bids  of  companies  competing  to 

sell  jet  fuel  to  the  Defense  Dept.  The  new  automatic  data  processing  system  is 
expected  to  save  55  million  of  the  annual  5400  million  cost  of  the  fuel  according 
to  the  Defense  Dept.  The  system  was  developed  by  mathematicians  and  operations 
research  analysts  of  the  Navy  Management  Office  and  the  Military  Petroleum  Supply 
Agency.  ^  Continued  on  page 
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MIDAS 


A 

COURIER 


Communications  and  Weapons  Division  •  Communications  Systems  Division 
Computer  Division  •  Sierra  Electronic  Division  •  Western  Development  Laboratori( 


ECHO 


Philco  has  made  many  major  contributions  to  the 
nation’s  vital  space  programs.  COURIER,  the  world’s 
first  advanced  communications  satellite,  was  designed 
and  built  by  Philco.  Philco  played  a  major  role  in  the 
development  and  installation  of  the  complex  com¬ 
munications,  command,  tracking  and  data  systems  for 
the  DISCOVERER  program.  Space-bome  and  ground 
communications  systems  for  MIDAS  and  other  satel¬ 
lites  have  been  Philco  designed.  Philco  developed  and 
installed  the  tracking  and  receiving  systems  for  the 
Air  Force  Passive  Satellite  Relay  Link,  which  utilizes 


the  ECHO  satellite.  In  the  field  of  human  factors 
engineering,  Philco  has  developed  personnel  subsystems 
for  several  major  space  projects.  Philco  also  produces 
the  world’s  largest  3-axis  satellite  tracking  antennas. 


These  achievements  are  dramatic  evidence  of  Philco’s 
ability  to  integrate  its  extensive  resources  to  the  design 
and  production  of  the  most  sophisticated  electronic 
systems.  For  capacity,  facilities  and  experience  in 
space  technology,  look  to  the  leader  .  .  .  look  to  Philco. 


Government  and  Industrial  Group,  Philadelphia  44,  Pennsylvania 


RHILCQ 


Philco  Achievements 
in  Space  Technology 


N 


LIMITED  NUMBER  OF  f!nMMFJ?niAL  SATELLITE  SYSTEMS  rather  than  many 

to  be  what  the  Federal  Communications  Commission  will  !oted^Lch 

of  providing  for  increased  communications  needs.  In  a  notice  o  ^  oYictinff 
29,  the  FCC  noted  that  "a  number  of  industry  organizations,  including  existing 
international  communication  common  carriers"  believe  that  a  sing  e  monno 

system,  or  a  limited  number  of  independent  systems,  offers  the  most  feasible  means 
of  successful  operation  within  the  foreseeable  future.  Such  view  appears  to 
be  based  on  the  premise  that  a  multiplicity  of  commercial  satellite  systems  appears 
unlikely  in  view  of  the  substantial  capital  investment  which  will  be  necessary,  e 
limitations  which  may  be  required  by  efficient  spectrum  management  considerations, 
both  national  and  international,  and  a  possible  inability  to  justify  economically 
more  than  a  limited  number  of  systems  in  the  near  future." 

FCC  IS  STUDYING  INDUSTRY  COMMENTS  to  its  space  communications  inquiry.  If  a  single 
or  limited  number  of  satellite  communications  systems  would  "best  serve  the  public 
interest"  the  FCC  wants  to  know  "what  plan  of  participation  is  best  designed  to 
provide  equitable  access  to,  and  non— discriminatory  use  of,  satellite  communication 
facilities,  by  existing  and  future  international  communication  common  carriers  and 
others,"  and  "should  such  a  plan  include  participation  of  manufacturers  of  satellite 
communication  and  launching  equipment."  The  Commission  requested  that  answers  to 
these  questions  be  submitted  by  May  1. 

NSF  GRADUATE  FELLOWSHIP  AWARDS  have  been  granted  to  1537  individuals  for  work  in 
fields  of  science,  mathematics  and  engineering  for  the  academic  year  1961-62.  The 
awards  are  made  in  furtherance  of  the  National  Science  Foundation’s  policy  of 
encouraging  outstanding  college  graduates  to  obtain  advanced  training  in  the 
sciences  on  a  full  time  basis.  Of  the  awards,  347  were  made  in  the  life  sciences, 

1156  in  the  physical  sciences,  including  a  number  in  interdisciplinary  fields,  and 
34  awards  were  made  in  certain  areas  of  the  social  sciences. 

CONTRACTS ;  ARMY :  Western  Electric  Co.,  production  of  Nike  Hercules  missile,  $23.2 
million;  Continental  Motors  Corp.,  production  of  engines  for  M-60  tank,  $13.9  mil¬ 
lion;  Capehart  Corp.,  production  of  R-390  (A)  radio  receivers,  $2.6  million.  NAVY ; 
Grumman  Aircraft  Engineering  Corp.,  production  of  W2F-1  Hawkeye  aircraft,  $38  mil¬ 
lion;  Raytheon  Co.,  production  of  Sparrow  III  air-to-air  supersonic  missile  system, 
$28.1  million;  Magnavox  Co.,  production  of  antisubmarine  warfare  radar  units,  $10.5 
million;  Maxson  Electronics  Corp.,  manufacture  and  assembly  of  guidance  arid  control 
components  for  Bullpup  missiles,  $1  million.  AIR  FORCE;  Caledonia  Electronics  & 
Transformer  Corp.,  production  of  reactor  transformers,  $43.9  million;  Infrared  Indus¬ 
tries,  Inc.,  advanced  development  and  production  engineering  of  infrared  detectors  for 
the  Midas  system,  $1.5  million  (subcontract  from  Lockheed  Missiles  and  Space  Div. )  ; 
Radio  Coporation  of  America,  Electronic  Systems  Div.,  study  contract  to  determine 
whether  a  BMEWS  tracking  radar  can  double  as  a  satellite  surveillance  radar,  $89,000. 

—INDUSTRY— 

BENDIX  CORP. ^  Systems  Div.,  has  been  awarded  a  $17.2  million  Army  contract  to  de¬ 
velop  the  communications  system  for  Project  Advent.  Project  Advent’s  objective  is 
to  demonstrate  the  feasibility  of  a  microwave  communications  satellite  that  would 
operate  in  a  24-hour  synchronous  equatorial  orbit,  receiving  and  amplifying  radio 
signals  and  re-transmitting  them  to  ground  stations  thousands  of  miles  from  their 
point  of  origin.  Bendix  will  be  responsible  for  the  design  of  the  satellite  re¬ 
peater,  special  purpose  ground  equipment,  checkout  equipment  and  the  communications 
system  engineering. 

TEXAS  INSTRUMENTS  INC,  will  develop  and  produce  universal  pulse  code  modulation  (PCM) 
data  recording  systems  for  use  in  tests  of  long  range  guided  missiles  and  target 
drones  over  the  Atlantic  Missile  Range.  The  ground  equipment  will  process,  record 
and  display  PCM  data  in  any  of  the  formats  standardized  by  the  Inter-Range* Instru¬ 
mentation  Group.  The  equipment  also  will  be  able  to  process  data  from  systems  with 
special  formats  such  as  Minuteman  and  Polaris.  In  operation,  the  equipment  accepts 
a  serial  PCM  signal  in  real  time  from  the  output  of  a  receiver,  reconstructs  the 
data  as  required  and  records  it  in  parallel  on  a  digital  tape  recorder. 

TWO  COMPANY  MERGERS  -of  significance  were  announced  recently.  The  merger  of 
Amphenol-Borg  Electronics  Corp.  and  FXR,  Inc.  was  approved  by  their  boards  of 
directors,  March  28  and  will  be  recommended  for  approval  by  stockholders  of  both 
companies  at  meetings  to  be  held  this  month.  Under  the  terms  of  the  agreement, 

FXR,  Inc.  will  operate  as  a  separate  division  with  present  management  and  per-* 
sonnel.  The  boards  of  directors  of  Chance  Vought  Corp.  and  Ling-Temco  Electronics, 
Inc.,  have  approved  in  principle  a  plan  to  combine  those  companies,  subject  to 
approval  of  stoctoolders.  Plans  for  consolidating  the  companies  will  be  presented 
to  their  respective  stockholders  in  meetings  to  be  held  next  month.  A  name  for 
the  new  company  will  be  announced  at  that  time.  nn 
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Condec  Units  Provide  Continuity  of  Precise  Power  in  a  Singl 
Package . . .  for  any  application . . .  for  protection  against 

Power  Outages  -  Voltage  Instability  ■ 
Frequency  Instability 


If  a  failure  of  your  normal  source  of  electrical  power  for  a  few  seconds  simply  means  an 
inconvenience,  such  as  the  lights  going  out  or  machinery  pausing  and  then  resuming  its 
normal  pace,  you  have  no  need  for  an  Uninterrupted  Power  Supply. 

On  the  other  hand,  if  loss  of  power  for  a  few  seconds  or  even  microseconds,  spells 
calamity,  as  it  does  for: 

■  High-speed  communications  networks  where  loss  of  power  means  lost 
intelligence. 

■  Microwave  repeater  systems  where  loss  of  power  at  a  single  station 
disrupts  an  entire  system. 

■  Air  traffic  control  systems  directing  high-speed  aircraft  in  dense  traffic 
patterns. 

■  Nuclear  reactor  control  systems. 

■  Missile  firing  and  tracking  operations. 

■  Processing  industries  such  as  film  processing  where  coating  materials  may 
congeal  in  a  few  seconds  without  power. 

■  Hazardous  areas  where,  without  ventilation,  dust  concentration  may  reach 
explosive  levels  in  a  few  seconds. 

■  Electronic  data  processing  systems  where  lost  microseconds  mean  lost  digits. 

a  Condec  Uninterrupted  Power  Supply  may  be  your  cheapest  form  of  insurance. 

In  terms  of  dollars  saved,  lives  preserved  or  production  capacity  kept  operative,  it  could  pay 
for  itself  in  a  single  power  failure. 
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WHEN  TO  BUY  AN  UNINTERRUPTED  POWER  SUPPLY 
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UNINTERRUPTED  POWER  SUPPLY 


POWER  EQUIPMENT  DIVISIO  f 


powor  without  intorruption  whoro  normal 
commercial  power  is  stable  and  satisfactory 


LOAD 


ooooo 


SWITCHGEAR 


FLYWHEEL 


SYNCHRONOUS 

alternator 


magnetic  clutch 


DIESEL  ENGINE 


commercial 

POWER  LINES 


SITE  LOAD 
CONTACTOR 
(INCLUDED 
WITH  UPS  UNIT) 


Figure  3. 

MocJel  UPS  standby  condition 
(note  clutch  open). 


The  Uninterrupted  Power  Supply  consists  of  a  synchronous 
alternator  and  flywheel  connected  to  a  diesel  engine  through  a 
magnetic  clutch.  The  synchronous  alternator  normally  operates 
on  commercial  power  and  rotates  the  flywheel.  Power  is  fed  to 
the  load  and  to  the  unit  through  the  site  load  contactor. 
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Figure  4. 

Model  UPS  operating  condition 
(note  clutch  closed). 


If  power  fails  or  falls  below  established  minimums,  a  reverse 
power  relay  opens  the  site  load  contactor  and  energizes  the 
magnetic  clutch.  Inertia  in  the  rotating  flywheel  starts  the  diesel 
engine  and  also  carries  the  load  on  the  alternator  during  the 
transition  period.  The  diesel  engine  then  assumes  the  load  and 
the  UPS  continues  to  produce  power.  During  diesel  operation, 
commercial  power  is  constantly  checked  for  quality.  Once 
normal  commercial  power  is  again  available,  UPS  automatically 
varies  the  speed  of  the  diesel  engine  to  synchronize  its  output 
with  the  commercial  power.  When  synchronization  is  achieved, 
the  load  is  shifted  back  to  the  commercial  line,  and  UPS  returns 
to  its  standby  condition. 


Specifications  subject  to  change  without  notice 


CONSOLIDATED  DIESEL  ELECTRIC  CORPORATION 


Operating  features 


•  5  to  200  kilowatt  capacity 

•  full  power  without  interruption  to  load  on  either 
open  or  short  circuit  in  commercial  power  lines 

•  synchronous  or  induction  motor  drive 


maintains  voltage  regulation  within  2  per  cent; 
eliminates  voltage  regulators  at  load 


•  automatic  restoration  to  motor  drive  upon  returr 
of  commercial  power 

•  complete  packaged  installation,  including  al 
switchgear 

•  completely  unattended  operation 

•  engine  runs  only  when  needed 


Construction  features 


frequency  stability  ±  VJ  per  cent 


frequency  maintained  within  3.5  per  cent  during 
transition 


•  diesel  engine  rated  to  deliver  full  power 

•  rotating  components  on  heavy  steel  base  —  shoe 


mounted 


•  Isolates  load  from  momentary  fluctuations  In  com¬ 
mercial  power  voltage  or  frequency 

•  eliminates  need  for  transformer  or  frequency 
changer  where  commercial  power  does  not  meet 
load  requirements  In  either  voltage  or  frequency 


•  minimum  surges  in  frequency  from  no  load  to  full 

InaH 


•  liquid-cooled  engine  with  pusher-type  fan 

•  full  range  of  safety  controls  and  fault  memory  llgi- 

•  heavy  duty  electro-magnetic  clutch 

•  flywheel  ultrasonically  tested  and  dynamically  ar 
statically  balanced 

•  free  standing  cabinet  contains  all  necessary  switc 
gear.  (Wall-mounted  cabinet  on  5  and  10  kw.  unit' 


■ 


i 


power  source  for  applications  where  normal 
commercial  power  must  also  be  corrected 
for  voltage,  phase  or  frequency 


Figure  5. 

The  UPS-MG  consists  of  either  a  synchronous  or 
an  induction  motor  driving  a  generator  and  a 
flywheel  connected  to  a  diesel  engine  through  a 
magnetic  clutch.  The  motor  drive  operates  on 
commercial  power  of  any  standard  voltage  or 
frequency  and  rotates  the  flywheel  and  gener¬ 
ator.  Power  is  fed  from  the  generator  to  the  load 
in  a  selected  standard  frequency  and  voltage. 

Figure  6. 

If  power  fails  or  falls  below  established  mini- 
mums,  sensing  relays  open  the  commercial 
line  contactor  and  energize  the  magnetic 
clutch.  Inertia  of  the  flywheel  carries  the  gener¬ 
ator  load  and  cranks  the  engine  with  a  minimum 
drop  in  frequency  during  the  transition.  After 
the  diesel  engine  comes  up  to  speed,  it  as¬ 
sumes  the  load  and  the  UPS-MG  continues  to 
produce  power  to  meet  the  load  requirements. 
During  diesel  operation,  commercial  power  is 
constantly  monitored  for  quality.  When  com¬ 
mercial  power  returns  to  the  correct  voltage  and 
frequency,  the  UPS-MG  is  automatically  re¬ 
turned  to  the  normal  operating  condition;  that 
is,  the  commercial  line  contactor  closes  and  the 
engine  shuts  down  and  goes  on  standby  condi¬ 
tion.  The  electric  motor  continuously  drives  the 
generator  and  the  flywheel  as  shown  In  Figure  5 


POWER  lines 
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CONSOLIDATED  DIESEL  ELECTRIC  CORPORATION 


I 


Voltage  and  current  re¬ 
sponse  of  UPS-MG  type  as 
generator  drive  shifts  from 
motor  to  diesel  engine  in 
response  to  failure  of  power, 
either  through  shorting  or 
opening  of  commercial 
feeder. 


Voltage  to  105-kw  load  pro¬ 
tected  by  100-kw  UPS  model 
as  commercial  power  fails 
through  opening  of  feeder 
circuit. 


Frequency  curve  as  100-kw 
UPS  unit  responds  to  failure 
of  commercial  power. 
Curves  for  both  UPS  and 
UPS-MG  models  are  similar. 


Voltage  to  105-kw  load  pro¬ 
tected  by  100-kw  UPS  model 
as  commercial  power  fails 
through  shorting  of  feeder 
circuit. 


POWER  EQUIPMENT  DIVISION 
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Sigiialgram  {Continued  from  page  52) 

FIVE  FIRMS  have  formed  the  Missile  Facility  Activation  and  Maintenance  task  group 
to  build  missile  launch  facilities.  The  companies  which  will  build  underground 
facilities  for  operational  Atlas,  Titan  and  Minuteman  intercontinental  ballistic 
missiles  are  the  Del  E.  Webb  Corp.  (Phoenix),  The  Hallicrafter  Co.  (Chicago), 
Borg-Warner  Corp.  (Chicago),  Newberry  Electric  Corp.  (Los  Angeles)  and  The  Scott 
Co.  of  Northern  California.  The  task  group  presently  is  submitting  proposals  for 
a  number  of  missile  launch  complexes  strategically  located  throughout  the  country. 

CHICAGO *S  SHARE  OF  MILITARY  ELECTRONICS  WORK  has  been  decreasing  while  government 
expenditures  in  this  field  have  been  rising,  according  to  Robert  F.  Halligan, 
president  of  The  Hallicraf ters  Co.  To  restore  a  greater  percentage  of  the  nation’s 
military  electronics  dollar  to  the  Chicago  area,  Mr.  Halligan  calls  for  a  concerted 
program  by  industry,  political  representatives,  universities  and  the  press. 

Halligan  cited  the  1960  Department  of  Commerce  estimates  which  show  the  Chicago 
metropolitan  area  in  sixth  place  in  military  electronics  shipments,  accounting  for 
2.7  percent  of  the  total  government  electronics  business  of  five  to  six  billion 
dollars  per  year.  The  report  shows  the  New  York  area  leading  the  nation  with  15.33 
percent  of  the  military  electronics  business,  followed  by  Los  Angeles,  Philadelphia, 
Boston  and  Baltimore. 

B-70  CONTRACTS  are  being  reduced  and,  in  some  instances,  cancelled  as  the  result 
of  President  Kennedy’s  decision  to  redirect  the  Mach  3  B-70  bomber  from  a  weapons 
system  program  to  a  technical  development  program.  According  to  a  Pentagon  release, 
the  Air  Force  is  reducing  the  prime  contract  held  by  North  American  Aviation, 
and  the  subcontracts  held  by  International  Business  Machines,  Hamilton  Standard 
Division  of  United  Aircraft,  Sundstrand  Aviation  and  General  Electric.  Subcon¬ 
tractors  whose  work  will  be  terminated  are  Convair,  Lockheed,  Beech  Aircraft, 
Westinghouse  and  Motorola. 

EIA  MICROWAVE  DATA  SERVICE  will  supply  microwave  equipment  manufacturers,  user 
organizations  and  others  with  technical  information  essential  in  the  design, 
installation,  and  operation  of  private  microwave  communication  systems,  the 
Electronic  Industries  Association  has  announced.  Begun  last  month,  this  information 
service  will  utilize  a  standard  form,  developed  by  EIA  with  Federal  Communications 
Commission  cooperation,  for  compilation  of  all  necessary  technical  data.  This  data 
will  be  submitted  to  the  FCC  as  an  attachment  to  private  microwave  license  appli¬ 
cations  and  photocopies  of  these  forms  are  to  be  distributed  weekly  to  subscribers 
to  the  information  service. 

BOYCOTT  OF  FOREIGN  ELECTRONICS  COMPONENTS  has  been  postponed  through  the  efforts  of 
Secretary  of  Commerce  Luther  H.  Hodges  who  announced  in  March  that  a  Chicago  labor 
union  would  not  begin  its  boycott  for  90  days.  Members  of  Chicago  Local  1031,  in¬ 
ternational  Brotherhood  of  Electrical  Workers  had  said  they  would  refuse  to  handle 
foreign-made  television-radio  parts  after  May  1,  contending  that  imports  from  low- 
wage  areas  are  hurting  U.  S.  industry  and  costing  the  jobs  of  many  workers.  Secretary 
Hodges  said  that  the  delay  in  the  boycott  would  give  the  Commerce  Dept,  an  oppor¬ 
tunity  to  study  further  the  situation  and  offer  some  solution. 

ELECTRICAL  EQUIPMENT  PRODUCERS  can  expect  increased  future  earnings,  despite  the 
government’s  successful  prosecution  of  charges  of  price  fixing  against  them.  The 
Value  Line  Investment  Survey  says.  Published  and  copyrighted  by  Arnold  Bernhard  & 
Co.,  Inc.,  this  weekly  booklet  states  that  those  electrical  companies  involved  in 
the  price  rigging  hearings  have  suffered  a  loss  of  prestige,  but  this  "can  probably 
be  regained  with  diligent  effort  over  a  period  of  time."  The  survey  continues, 

"If  demand  revives  in  the  second  half  of  1961,  as  we  currently  expect,  marked  gains 
in  earnings  appear  probable." 

HOFFMAN  ELECTRONICS  CORP.  is  discontinuing  its  television  and  stereo  manufacturing 
work  and  will  use  those  facilities  for  the  company’s  expanded  operations  in  the 
military,  semiconductor  and  industrial  products  fields  where  "there  is  a  greater 
and  more  profitable  future,"  according  to  H.  Leslie  Hoffman,  company  president. 

The  company  is  retiring  from  the  TV  and  stereo  field  "because  we  find  that  we 
cannot  build  traditional  Hoffman  quality  into  those  products  to  sell  at  the  prices 
now  prevailing  and  still  obtain  a  proper  profit  on  our  stockholder’s  investment 
in  that  activity,"  he  said. 

INDUSTRIAL  ELECTRONICS  OF  OMAHA,  recently  established  as  a  division  of  Railroad 
Electronics  Laboratories,  is  building  a  standards  laboratory  to  increase  accuracy 
in  installing  and  servicing  electronic  and  electronic-mechanical  equipments  and 
instrumentation  devices.  Located  in  Omaha,  Neb.,  the  firm  does  work  in  the 
following  fields:  closed  circuit  television,  meter  repair  and  calibration, 
communication  and  supervisory  control  systems,  industrial  telemetering  and 
ultrasonic  equipment .  (Continued  on  page  63) 
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New  high  performance.  Significant  features  are: 

•  Extremely  low  third-order  distortion  (85-90  WCSttCX  S^0  fp 0  fd T 1 0 

db)  is  niade  possible  by  a  breakthrough  in  ^  division  of  LITTON  l 

receiver  front-end  design. 

Communications  Equipment  Deportmc 

•  The  sensitivity  is  very  high.  Image  and  IF  540  w.  58th  st..  New  York  19,  n.  y.  i62i 

Wesfrex  products  being  exhibited  at  AFCEA  Show.  Booths  61-62-63,  Sheraton-Park  Hotel. 


A  DIVISION  OF  LITTON  INDUSTRIES 
Communications  Equipment  Department,  Section  163 
540  W.  58th  St.,  New  York  19,  N.  Y.  1625  I  St.,  N.W.,  Wash.  6,  D 


New  HF  SSB  Receiver 
heart  of  a  whole  new  "state  of  the  art” 


New  flexibility.  Building  block  modules  make  the 
Westrex  600  receiving  system  the  most  versatile 
communications  receiver.  The  RF,  IF,  AFC,  syn¬ 
thesizer,  test  and  power  supply  modules  can  be 
arranged  in  any  manner  dictated  by  user  require¬ 
ments.  As  an  example,  a  typical  4-voice  channel 
SSB  circuit  can  be  established  using  one  RF  and 
four  IF  modules.  As  many  RF  channels  as  required 
can  be  accommodated  using  fixed  frequency  or 
continuously  tunable  RF  modules.  Operation  can 
be  either  “local”  or  “remote.” 


spurious  rejection  is  excellent.  The  AGC  is 
extremely  flat  over  a  range  of  130  db. 

•  The  SSB  filters  have  exceptionally  high  per¬ 
formance  with  very  low  pass-band  phase 
distortion  and  very  steep  selectivity  skirts. 

•  Cast  aluminum  housings  are  used  for  the  RF, 
IF,  and  synthesizer  modules,  keeping  radia¬ 
tion  to  a  fraction  of  common  receiver  values. 

Learn  more  about  this  significant  receiver  develop¬ 
ment.  Write  or  phone  today. 


TWO  DATA  SERVICES  TO  AID  DEFENSE  CONTRACTORS  were  announced  recently  by  Daniel  M. 

president  of  Frost  and  Sullivan,  Inc.  New  York  City.  The  first  of  these 
services.  The  Defense  Sales  Director,  will  supply  bi-weekly  information  to  sub- 
scribers  on  contracts  awarded  by  government  agencies  to  prime  contractors,  and  from 
significant  prime  contractors  to  subcontractors.  The  second  service.  Defense  Market 
is  a  statistical  and  analytical  quarterly  review  of  the  defense  industry. 
Here,  contract  awards  are  broken  down  by  categories  of  defense  products,  and  by 
prime  contractors.  The  bi-weekly  service  costs  $250  per  year  for  complete  infor¬ 
mation  on  25  defense  system  product  categories,  and  $10  per  year  for  each  additional 
category.  The  quarterly  review  is  $1200  per  year  for  either  the  product  series  or 
the  company  series ;  $2000  per  year  for  both. 

HUGHES  AIRCRAFT  CO.  is  making  available  its  instrument  calibration  laboratory  to 
private  industry.  The  facility  previously  was  reserved  for  use  exclusively  on  Air 
Force  equipment.  The  company  was  encouraged  to  take. the  step  because  of  the 
increasingly  stringent  standards  of  accuracy  being  imposed  on  manufacturers  by  the 
demands  of  the  space  age,  it  is  said. 

INCREASED  MILITARY  REQUIREMENTS  FOR  RELIABILITY  of  electronic  parts  will  mean 
greater  costs  to  producers,  but  this  rise  may  be  offset  by  increased  yield  and 
greater  reliability  of  equipment,  according  to  Paul  S.  Darnell,  Director  of  Military 
Reliability  Engineering  at  Bell  Telephone  Laboratories.  Mr.  Darnell  gave  this 
opinion  at  the  Electronic  Industries  Association  recent  meeting. 

—GENERAL— 

ALLOCATION  OF  TV  CHANNEL  FOR  UNITED  NATIONS >  USE  was  proposed  by  David  Sarnoff, 
chairman  of  the  board  of  Radio  Corporation  of  America,  in  an  address  delivered  at 
the  University  of  Detroit  last  month.  Mr.  Sarnoff  believes  that  the  United  States 
should  allocate  one  channel  in  the  first  television  satellite  to  the  United  Nations 
so  that  "freedom  might  follow  in  the  wake  of  television."  Such  a  channel  could  help 
teach  Africans  about  the  purposes  of  the  United  Nations,  he  added. 

RUSSIAN  MAN  IN  SPACE  circled  the  globe  in  an  orbit  ranging  from  109  to  188  miles 
above  the  earth,  according  to  Soviet  reports,  and  traveled  at  a  speed  above  17,000 
miles  an  hour,  April  12.  The  Soviet  astronaut.  Major  Yuri  Gagarin,  made  the  first 
space  journey  in  108  minutes. 

LABOR-MANAGEMENT  REPORTING  AND  DISCLOSURE  ACT  requires  that  employers  disclose 
certain  financial  transactions  and  arrangements  made  with  labor  organizations, 
union  officials,  employees,  labor  relations  consultants,  or  other  persons.  The 
Labor  Dept,  has  prepared  a  Guide  to  Employer  Reporting  which  explains  under  what 
circumstances  an  employer  must  file  a  report  listing  financial  transactions.  Copies 
of  this  booklet  may  be  obtained  by  writing  to  John  L.  Holcombe,  Commissioner, 

Bureau  of  Labor-Management  Reports,  Labor  Dept.,  Washington  25,  D.  C. 

INTERNATIONAL  FESTIVAL  OF  TELEVISION  ARTS  AND  SCIENCES  is  being  held  in  Montreux, 
Lake  of  Geneva,  Switzerland,  May  15-27.  As  a  highlight  of  the  Festival,  the  Inter¬ 
national  Telecommunications  Union  has  organized  an  International  Television  Sym¬ 
posium  for  May  17-20  which  will  bring  together  technical  experts  from  throughout 
the  world  to  review  the  latest  developments  in  all  phases  of  the  television  art. 

Other  events  during  the  Festival  include  a  trade  fair  and  a  television  program 
contest.  The  trade  fair  will  bring  together  technical  equipments  from  all  parts  of 
the  world. 

FIFTH  GLOBECOM  SYMPOSIUM  will  have  "Communications  on  a  Global  Scope"  as  the  theme 
of  the  May  22-24  meeting  at  the  Hotel  Sherman  in  Chicago.  Sponsored  by  the  American 
Institute  of  Electrical  Engineers  and  the  Institute  of  Radio  Engineers’  Professional 
Group  on  Communications  Systems,  the  symposium  will  present  eighteen  sessions  of 
technical  papers,  covering  all  phases  of  the  communications  art. 

CALENDAR  OF  EVENTS; 

MAY  19- JUNE  4;  British  Trade  Fair,  Sokolniki  Park,  Moscow,  Russia. 

MAY  20:  Armed  Forces  Day  Military-Amateur  Hamfest. 

MAY  22-24;  National  Telemetering  Conference,  sponsored  by  American  Institute  of 
Electrical  Engineers,  American  Rocket  Society,  Institute  of  Aero-Space  Sciences, 
Institute  of  Radio  Engineers  and  Instrument  Society  of  America,  Sheraton  Towers 

Hotel,  Chicago,  Ill.  ^ .  r.  .  *  . 

MAY  22-26;  National  Conference  of  the  Society  of  Photographic  Scientists  and 

Engineers,  Arlington  Hotel,  Binghamton,  N.  Y. 

MAY  51- JUNE  2;  Frequency  Control  Symposium,  sponsored  by  the  Solid  State  and 
Frequency  Control  Division  of  the  U.  S.  Army  Signal  Research  and  Development 

Laboratory,  Shelburne  Hotel,  Atlantic  City,  N.  J.  .  .  ^ 

JUNE  6-8;  Armed  Forces  Communications  and  Electronics  Association  Convention, 

Sherat on-Park  and  Shoreham  Hotels,  Washington,  D.  C.  DON  T  MISS  IT. 
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The  pilot  is  inside,  flying  over  enemy 


film  cameras,  infrared,  radiation  detection  or  radar 
reconnaissance  equipment.  The  SD-1  is  the  Army’s  only 
operational  surveillance  drone.  Northrop's  Radioplane 
Division  developed  and  produces  it. 


The  SD-1  Surveillance  Drone  flies  remotely  controlled 
tactical  surveillance  missions  without  risking  manned 
aircraft  or  pilot.  It  is  extremely  mobile,  simple  to  use 
and  maintain,  and  can  be  readily  adapted  to  carry  TV  or 


RADIOPLANE 

A  DIVISION  OF 

NORTHROP 
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iDefense  Industry  as  a  Business 

[Continued  from  page  25) 

— to  $169  million,  while  the  allotment  for  aviation  was 
doubled  to  $4.8  billion. 

Getting  out  of  the  airplane  business  meant  we  would 
have  to  give  up  as  unusable  some  facilities  which  could 
not  be  converted.  It  also  meant  that  we  missed  some  of 
the  aviation  business  which  by  1954  had  doubled  again 
to  $8.3  billion. 

But  now  look  what  has  happened.  Government  spend¬ 
ing  on  missiles  and  all  missile  equipment  has  risen  near¬ 
ly  fifty  times  to  $8  billion  a  year,  while  aviation  has  de¬ 
clined  to  $6  billion.  And  in  the  next  three  years,  of 
course,  missile  spending  is  expected  to  take  up  an  in¬ 
creasing  part  of  the  budget  for  weapons  and  hardware. 

As  part  of  the  transition  from  planemaker  to  missile- 
maker,  we  closed  a  plant.  What  was  the  result?  This 
past  year,  with  two  million  square  feet  less  floor  space, 
we  have  increased  our  volume  by  more  than  $100  million. 

Develop  New  Capabilities 

To  implement  our  basic  decision  to  channel  our  ener¬ 
gies  into  the  missile,  as  well  as  electronic  and  nuclear 
fields,  we  had  to  develop  new  sets  of  capabilities  and 
talents.  We  also  spent  a  good  deal  of  our  stockholders’ 
money.  Of  $67  million  in  capital  expenditures  in  the 
last  five  years,  $45  million  went  into  the  building  of  new 
plants  at  Denver,  Colorado,  and  Orlando,  Florida.  With¬ 
out  these  plants,  we  could  not  have  accomplished  this 
conversion.  They  employ  22,000  people,  over  half  our 
work  force, 'and  they  are  engaged  in  at  least  five  major 
missile  programs — Titan,  Pershing,  Lacrosse,  and  Bull- 
pup — and  our  Missile  Master,  an  electronics  system  de¬ 
veloped  by  Martin  to  evaluate  data  on  friendly  and  enemy 
aircraft  and  to  direct  the  fire  of  antiaircraft  batteries. 

I  said  before  that  the  defense  contractor  can  control 
his  own  destiny  to  a  reasonable  degree  by  the  decisions 
he  makes  in  anticipating  the  needs  of  the  nation  and  its 
agencies  and  by  the  study  he  gives  those  needs. 

The  Martin  Company  has  been  in  the  nuclear  business 
since  1954,  and  we  continue  to  study  and  grow  in  the 
business.  Within  a  year,  Martin  will  deliver  the  first 
economically  competitive  nuclear  plant.  Of  course,  the 
reason  that  this  nuclear  plant  is  competitively  priced  is 
that  it  is  going  to  McMurdo  Sound,  Antarctica.  But  we 
are  working  on  nuclear  plants  closer  to  home  that  may 
be  priced  within  the  range  of  conventional  power.  We 
also  have  studies  going  in  several  other  areas  of  nuclear 
physics.  This  year,  for  example,  we  have  a  detailed  pre¬ 
liminary  design  for  a  nuclear  propulsion  system.  Some 
day,  we  feel  there  will  be  a  considerable  need  for  nuclear- 
powered  rockets.  When  that  day  comes,  we  will  be  ready 
to  do  such  work. 

Last  November,  the  National  Aeronautics  and  Space 
Administration  awarded  to  Martin  and  two  other  com¬ 
panies  in  the  defense  business — Convair  Astronautics  and 
the  General  Electric  Missile  and  Space  Vehicle  Depart¬ 
ment — three  separate  study  contracts  on  a  new  advanced 
space  project  called  Apollo.  Each  of  the  contracts  is 
small — $250,000  for  six  months  of  study.  But  Project 
Apollo  is  virtually  sure  to  be  a  significant  part  of  NASA’s 
space  program  of  the  next  decade  which  will  probably 
;iccount  for  expenditures  of  somewhere  between  $12  and 
'15  billion  during  this  decade.  Martin  would  not  even 
included  in  this  initial  Apollo  study  if  we  had  not 
arted  working  into  the  space  field  14  years  ago  and  if, 
i  recent  years,  we  had  not  assigned  some  400  engineers 


to  devote  full  time  to  research  and  design  studies  bear¬ 
ing  directly  on  space  operations. 

Talent  in  Depth 

I  want  to  make  another  distinction  here  between  a 
company  that  is  devoting  itself  to  the  defense  business 
and  a  company  that  simply  happens  to  do  some  defense 
work  as  a  part  of  its  general  product  mix,  perhaps  on 
one  or  two  contracts.  Defense  companies  may  study  the 
Government’s  requirements  and  anticipate  them,  but 
studies  do  them  little  good  unless  they  also  have  the 
capability  of  delivering,  both  in  terms  of  facilities  and 
in  terms  of  talents.  At  The  Martin  Company,  for  exam¬ 
ple,  we  have  geared  ourselves  to  an  over-all  planning 
program  capability.  This  means  that  we  do  not  wait  un¬ 
til  the  military  decides  it  wants  a  specific  kind  of  weapon, 
or  a  particular  system.  We  want  to  come  in  at  the  stage 
when  the  military  has  a  problem  and  is  seeking  its  solu¬ 
tion.  The  well-grounded  defense  contractor  must  be  pre¬ 
pared  to  help  on  the  problem  level,  then  to  take  the  proj¬ 
ect  all  the  way  from  problem  to  actual  hardware. 

The  experienced  defense  contractor,  in  order  to  assure 
himself  of  the  capability  of  delivery,  must  have  a  wide 
variety  of  talents  to  satisfy  the  advanced  and  complex 
requirements  of  the  missile  age.  Like  most  defense  con¬ 
tractors,  we  have  quite  a  large  R  &  D  program  at  The 
Martin  Company.  In  developing  these  talents,  of  course, 
we  think  we  are  building  ourselves  and  our  capabilities 
so  that  we  can  tackle  any  problem  posed  by  the  military. 
Incidentally,  of  The  Martin  Company’s  7,500  engineers, 
40%  are  in  electronics.  I  would  like  to  take  one  moment 
to  mention  some  of  the  areas  in  which  we  have  specialized 
groups  working,  because  I  think  it  illustrates  how  a  de¬ 
fense  contractor  must-have  technological  capability  in 
depth  in  order  to  work  in  the  current,  fast-moving  fields 
of  weapons  technology  and  space  exploration. 

Martin  has  always  had  particular  capabilities  in  ma¬ 
terials  and  in  fabricating  alloys,  for  example,  dating 
from  the  days  in  which  we  worked  with  the  aluminum 
companies  to  create  the  high  strength  alloys  for  17ST 
and  24ST  aluminum  airplane  “skins.”  Last  year,  we 
spent  $500,000  simply  on  developing  new  materials 
and  material  processes.  As  an  illustration  of  what  this 
particular  capability  can  mean,  Martin  engineers  first 
developed  the  technique  of  “honeycombing”  for  strength, 
and  The  Martin  Company  holds  the  basic  patents  on 
these  processes.  The  first  practical  use  of  this  honeycomb 
was  in  the  “Gorgon”  missile  we  built  as  a  target  drone 
for  the  Navy.  The  Gorgon  had  honeycombed  wings. 
Now,  honeycomb  is  widely  used  in  a  variety  of  applica¬ 
tions. 

New  Technology  Requires  New  Talents 

But  most  of  our  technological  talents  today  are  new,  in 
fields  which  we  have  entered  since  we  decided  to  con¬ 
centrate  on  the  missile,  nuclear  and  electronics  business, 
and  to  stop  manufacturing  airplanes. 

We  have,  for  example,  150  mathematicians  on  our 
staff  working  on  astronautics,  the  study  of  motion  in 
space,  orbital  mechanics,  and  space  trajectory. 

We  have  several  teams  studying  bionics,  life  sciences 
and  how  man  gets  along  in  an  unfamiliar  environment. 
If  we  are  going  into  space — and  we  have  certainly  dedi¬ 
cated  ourselves  to  that  proposition  —  then  we  must  also 
know  how  to  deal  with  men  in  space,  how  they  can  con¬ 
trol  their  spacecraft,  what  we  have  to  build  to  insure 
that  they  can  work  properly  and  efficiently  once  they  ar¬ 
rive  in  space. 
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One  of  our  most  stimulating  groups  does  not  work  on 
specific  developmental  or  production  problems  at  all. 
This  is  the  Research  Institute  for  Advanced  btudies, 
RIAS.  a  division  of  The  Martin  Company  which  devotes 
itself  exclusively  to  basic  research  and  which  has  nothmg 
to  do  with  so-called  applied  research.  We  formed  RIA^ 
because  we  felt  this  country  had,  for  a  long  tinie,  im¬ 
ported  its  basic  scientific  ideas  from  abroad  and  then 
adapted  them  to  excellent  production  techniques.  We 
wanted  to  establish  a  climate  for  basic  research  in  the 
United  States.  RIAS  has  no  program  schedules  as  we 
know  them  in  industry  generally;  all  its  research  is  in 
such  fundamental  disciplines  as  mathematics,  physics, 
biology,  chemistry  and  metallurgy.  At  the  RIAS  Mathe¬ 
matics  Center,  we  have  the  largest  group  of  mathema¬ 
ticians  in  the  free  world  devoted  to  the  study  of  non¬ 
linear  differential  equations.  In  the  RIAS  Biosciences 
Group,  biologists  are  engaged  in  an  intensive  study  of 
photosynthesis,  the  life-sustaining  process  by  which  plants 
produce  food  —  which  has  tremendous  potentialities. 
When  we  started  RIAS,  contracts  from  public  agencies 
covered  only  5%  of  its  annual  costs.  Now,  they  cover 
more  than  40%.  We  feel  that  a  government  contractor 
in  a  scientific  field  has  an  obligation  to  pursue  basic  re¬ 
search  in  that  field,  and  we  consider  RIAS  one  of  our 
most  exciting  ventures. 

The  Question  of  Diversification 

With  a  variety  of  talented  technical  groups,  the  defense 
contractor  has,  of  course,  added  a  considerable  factor  of 
stability  to  his  business.  Our  own  spectrum  of  talents  at 
Martin  has  led  us  into  a  number  of  programs,  sponsored 
by  a  number  of  government  agencies,  so  that  the  phasing 
out  or  cancellation  of  any  single  program  will  not  throw 
us  too  much  off  our  stride.  And  as  time  goes  on  and  we 
become  more  and  more  deeply  involved  through  agen¬ 
cies  like  NASA  in  the  government’s  space  activities,  this 
diversification  will  be  increasingly  significant. 

As  far  as  diversification  goes,  the  decision-making  that 
it  poses  centers  as  much  on  what  not  to  do  as  on  what  to 
do.  We  have  seen  some  of  our  competitors  in  the  defense 
business  become  enthusiastic  about  diversification  and 
charge  off  in  a  number  of  directions.  Some  of  the  large 
prime  contractors  who  have  seen  their  airplane  business 
diminish  have  begun  manufacturing  tobacco-handling 
equipment,  kitchen  sinks,  mobile  homes,  air  conditioners, 
and  popcorn  machines.  In  one  instance,  back  in  the 
late  forties,  we  had  developed  a  process  called  Martin 
Marvinol,  a  polyvinyl  resin  with  a  variety  of  uses,  which 
could  be  put  in  bags  and  shipped  dry  instead  of  in  the 
usual  “sludge”  form.  Our  product  was  excellent,  but  we 
did  not  have  enough  experience  in  marketing  a  new 
field. 

Every  day  we  resist  plans  to  diversify  into  fields  in 
which  we  are  very  capable  indeed,  but  which  do  not  fit 
our  over-all  concepts.  We  could,  for  example,  have  con¬ 
tributed  even  more  than  we  are  contributing  to  the 
building  of  Titan  missile  sites.  Building  these  sites  is 
a  complex  matter  and  one  in  which  we  have  some  knowl¬ 
edge,  since  we  build  the  Titan;  it  differs  from  ordinary 
construction.  But  we  deliberately  did  not  choose  to  get 
into  the  construction  business.  We  are  a  defense  con¬ 
tractor  and  recognize  the  difference.  I  know  that  many 
companies  tell  of  their  efforts  to  cut  down  on  military 
work  and  increase  commercial  business.  We  have  no  such 
intention —  at  least  in  the  near  future.  We  are  special¬ 
ists  in  defense.  To  paraphrase  an  old  automotive  slogan, 
“when  better  defense  weaponry  is  built,  Martin  intends 
to  build  it.” 

We  do,  of  course,  diversify  into  new  products,  gen- 


erallv,  so  new  that  they  do  not  compete  with  established 
commercial  products.  For  example,  we  are  building  nu¬ 
clear  reactors  and  “packaged”  nuclear  plants,  and  we  arc 
working  on  satellites  that  may  greatly  affect  civilian 
communi'  ations. 

Most  defense  contractors  have  developed  acquisition 
programs  in  which  they  look  for  companies  whose  abil¬ 
ities  complement  their  own.  Martin,  as  you  probably 
know,  is  no  exception  to  this  policy.  Our  feeling  is  that 
such  companies  should  have  a  technical  flavor — some 
particular  ability  that  can  be  combined  with  the  defense- 
oriented  abilities  we  have  built  at  Martin.  You  probably 
know  that  we  have  purchased  a  substantial  interest  in 
General  Precision  Equipment  Corporation  and  in  Nuclear 
Corporation  of  America.  We  shall  continue  to  consider 
companies  whose  technical  abilities  complement  our 
own. 

How  Programs  Breed  Profits 

I  would  like  to  make  one  point  about  profits  because 
it  is  certainly  no  secret  that  the  profit  margins  of  defense 
contractors  are  considered  by  analysts  to  be  a  deficiency 
of  the  defense  industry.  It  is  certainly  true  that  no  de¬ 
fense  contractor  can  make  the  high  profit  margins  that 
characterize  some  aspects  of  commercial  manufacturing, 
and  possibly  because  of  this  there  seems  to  be  a  particu¬ 
lar  bias  against  cost-plus-fixed-fee  work. 

Cost-plus-fixed-fee  work  does  provide  considerable  in¬ 
centive.  The  basis  for  profit  is  not  the  actual  costs,  but 
the  target  cost,  so  that  the  contractor  is  rewarded  if  he 
can  pare  his  costs.  And  a  defense  contractor  can  cer¬ 
tainly  increase  his  total  profits  every  year  on  cost-plus- 
fixed-fee  work  if  the  contractor’s  capabilities  mean  that 
he  can  increase  his  volume. 

TTie  basic  reason  for  so  much  cost-plus-fixed-fee 
iCPFF)  work  in  defense  and  space  programs  is  the  kind 
of  technology  we  deal  in  now.  We  are  in  a  race  for 
technological  supremacy,  so  that  we  can  seldom  arrive  at 
a  production  model,  the  way  we  did  with  aircraft,  then 
decide  that  that  is  the  model  that  will  do  the  job,  freeze 
the  design  and  turn  it  out  in  quantity.  Technology 
moves  so  swiftly  that  by  the  time  a  missile  is  on  the 
pad,  there  are  already  major  modifications  that  can — 
and  really  must — be  designed  into  subsequent  models. 
Without  volume  production,  CPFF  is  the  most  natural 
form  of  contract  for  both  the  government  and  its  con¬ 
tractors. 

Sometimes,  however,  we  can  and  do  get  to  profitable 
volume  production,  and  it  extends  over  a  period  of  time 
much  longer  than  w'e  expected  when  we  first  designed 
the  product.  We  began  our  missile  work  in  1946,  with 
the  Viking  high-altitude  rocket  and  the  Matador  missile. 
Today,  15  years  later,  a  direct  descendant  of  the  Mata¬ 
dor,  the  Mace,  is  still  in  production. 

We  have  been  working  on  the  Titan  ICBM  for  nearly 
five  years.  To  date,  all  Titan’s  fired  have  been  part  of 
the  development  program,  and  this  missile  wdll  become 
fully  operational  in  its  hardened  sites  this  year.  Al¬ 
ready,  however,  metal  is  being  cut  on  the  Titan  II,  which 
is  not  only  more  powerful,  hut  much  more  simple  in  its 
operation.  With  operational  Titan  I  and  II’s  still  to  be 
manufactured,  coupled  with  the  great  potential  the  Titan 
has  as  a  space  booster,  we  now  can  foresee  a  life  span 
for  it  even  longer  than  that  of  the  Matador. 

Phasing  Out 

No  weapon  lasts  forever.  When  the  Government  can¬ 
cels  a  contract,  it  makes  headlines.  There  are  stories  o^^ 
plants  closed,  workers  laid  off,  and  a  general  atmospher< 
(Continued  on  page  68) 
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for  22,500,000  miles,  on  its  way 
to  solar  orbit,  was  aided  by 
Motorola's  frontier  capability 
in  solid  state  microwave 
technology.  Compact,  ferrite 
UHF  isolators  were  especially 
developed  to  boost  tracking 
receiver  performance  in  order 
to  detect  the  last  faint  whisper 
of  available  signal  strength 
at  this  history-making  distance. 


per  22.5  million  miles  away. . .  required  Motorola  reliability 


At  ranges  approaching  this  depth 
in  space  the  conservation  of  only 
0.1  db  in  signal  can  add  over 
200,000  miles  of  communication. 


The  non-reciprocal  properties 
of  ferrite  devices  were  utilized 
by  Motorola  to  stabilize  the  gain 
of  parametric  amplifiers  from 
changes  in  antenna  impedance. 

In  addition  to  its  advanced  solid 
state  contribution.  Motorola 
also  was  responsible  for  providing 
more  than  100  cases  of  high- 
sensitivity  communications 
equipment  on  this  significant 
space  probe  project. 
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of  traumatic  shock,  as  if  the  contractor  wakes  up  one 
morning  and  is  suddenly  hit  over  the  head.  I  think  this 
sense  of  trauma  has  contributed  to  the  financial  com¬ 
munity’s  idea  that  the  defense  business  is  one  of  extreme 
risk,  in  which  sudden  death  lurks  constantly  in  the  wires 
from  Washington. 

It  doesn’t  have  to  be  that  way.  In  the  first  place,  it 
shouldn’t  be  that  much  of  a  shock.  Let  me  give  you  an 
example. 

The  Martin  Company  has  built  seaplanes  for  many 
years.  The  last  plane  Martin  ever  designed  was  an  ad¬ 
vanced  mine-laying  seaplane  called  the  P6M.  The  Navy 
had  set  up  quite  a  large  program  for  these  planes. 

We  do  our  homework  at  The  Martin  Company,  and 
we  knew  that  the  Navy  had  a  number  of  other  projects 
in  mind  of  higher  priority  than  mine-laying  seaplanes. 
It  had  the  missile-firing  submarine,  the  Polaris  program, 
which  called  for  several  billions  of  dollars.  The  Navy 
also  wanted  more  nuclear  ships  and  the  modernization 
of  its  fleets.  Furthermore,  to  make  our  P6M  most  effec¬ 
tive  would  have  required  a  network  of  expensive  seaplane 
bases.  It  was  evident  that  budget  limitations  were  not 
going  to  permit  the  Navy  all  of  its  programs,  and  that, 
in  view  of  all  the  other  things  that  were  going  on,  our 
seaplane  had  relatively  low  priority. 

It  therefore  came  to  us  as  no  surprise  when,  after  sev¬ 
eral  meetings,  the  Navy  decided  to  terminate  the  P6M 
program.  It  did  not  throw  us  off  our  stride.  We  allo¬ 
cated  other  work  in  missiles  to  the  plants  that  had  been 
working  on  the  P6M. 

We  feel  this  is  what  a  defense  contractor  must  do  when 
he  begins  to  see  the  end  of  a  program.  In  the  past,  too 
many  contractors  have  had  a  tendency  to  hang  on  to 
products  that  they  knew  were  obsolete.  We  think  the 
healthiest  thing  for  the  contractor  to  do  is  to  accept  the 
end  of  a  program.  In  this  way,  a  defense  contractor  is 
no  different  from  a  commercial  manufacturer.  When  the 
commercial  manufacturer  finds  his  sales  of  a  product  fall¬ 
ing  off,  he  works  on  new  models  and  new  products. 

The  way  for  a  defense  contractor  to  handle  the  phase¬ 
out  problem  is  simply  to  have  a  number  of  projects  to 
work  on,  all  in  varying  stages  of  development.  If  the 
defense  contractor  has  planning  ability  and  capabilities 
in  a  number  of  areas,  if  he  knows  how  to  look  into  the 
future  and  foresee  his  customer’s  needs,  he  will  not  have 
to  cling  to  any  one  product  or  project. 

At  The  Martin  Company,  we  are  working  on  many 
very  small  contracts,  counted  in  thousands  of  dollars 
rather  than  the  hundreds  of  millions  that  are  involved 
in  major  projects.  But  some  of  these  small  contracts  are 
future  giant  programs  in  an  embryonic  stage.  We  look 
to  them  to  be  our  near  future. 

The  Future  of  the  Defense  Business 

It  used  to  be,  when  you  spoke  of  the  “defense  busi¬ 
ness,”  that  you  meant  merely  a  handful  of  companies,  or 
“the  aircrafts.”  The  situation  is  very  different  today.  As 
I  noted  before,  many  of  the  companies  that  were  “de¬ 
fense”  companies  are  doing  their  best  to  get  out  of  the 
the  business.  At  the  same  time,  makers  of  a  wide  va¬ 
riety  of  products — from  school  furniture  to  light  bulbs 
— are  also  diversifying  into  defense,  so  that  the  “de¬ 
fense”  business  is  now  a  very  amorphous  one. 

My  point  really  is  that  the  term  “the  aircrafts”  is 
rapidly  becoming  meaningless.  Perhaps  even  the  term 
“defense  business”  is  too  limiting.  The  business  we  are 
in  is  certainly  not  aircraft,  is  not  just  defense,  but  is  ex¬ 
ploring  and  extending  the  frontiers  of  man’s  knowledge. 
We  think  we  are  building  a  company  whose  talents  and 
resources  will  meet  this  challenge. 


Challenge  Facing  the  Navy-Industrial  Team 

[Continued  from  page  29) 

force  rather  than  in  a  train  to  the  rear.  She  will  be  able 
to  carry  as  much  oil  as  the  Navy’s  latest  class  of  tanker, 
as  much  ammunition  as  our  latest  ammunition  ship.  The 
combat  support  ship  AFS  will  combine  the  resup|)ly 
capabilities  of  the  present  store  ship  (AF),  a  general 
stores  issue  ship  (AKS),  and  an  aviation  supply  ship 

(AVS). 

Both  the  AOE  and  the  AFS  will  have  helicopter  plat¬ 
forms.  Helicopters  will  be  able  to  fulfill  immediate  needs 
for  supplies  other  than  fuel  of  ships  in  a  task  force  spread 
over  a  wide  area. 

We  are  getting  into  a  completely  new  type  of  auxiliary 
with  the  oceanographic  research  ship  Agor,  There  is  one 
in  the  1961  program  and  two  in  the  1962  program.  These 
will  be  especially  designed  to  give  a  better  knowledge  of 
ocean  bottom  currents  and  configuration,  sound  propa¬ 
gation  under  various  conditions,  and  the  effect  of  sea  life 
and  temperature  upon  sonar  conditions.  To  do  their  best 
work  these  ships  must  be  very  stable.  We  want  to  enable 
them  to  remain  as  level  as  possible  even  while  sitting  still 
in  the  water.  Active  fin  stabilization  will  help  while  the 
Agor  is  underway.  Anti-rolling  tanks  will  do  the  job  when 
the  ship  is  stopped.  We  are  installing  these  anti-roll  tanks 
on  missile  range  ships  as  well  as  Agors,  On  the  Agor  we 
expect  to  use  a  pair  of  fuel  tanks. 

Long  Range  Plans 

One  of  the  developments  we  have  been  pushing  vigor¬ 
ously  in  the  Bureau  of  Ships  has  been  the  application  of 
hydrofoils  to  ocean  going  patrol  ships.  We  have  under 
construction  a  hydrofoil  patrol  craft  which  will  provide 
us  with  invaluable  data  concerning  the  operation  of  such 
a  ship  in  all  kinds  of  sea  states.  We  are  going  ahead  with 
hydrofoils  although  many  problems  remain  unsolved 
concerning  them.  We  need  to  cut  down  hull  and  ma¬ 
chinery  weights,  to  strengthen  foil  structural  members,  to 
increase  propulsion  efficiency,  and  to  gather  more  infor¬ 
mation  on  super  cavitating  foils.  The  foils  for  these 
ships  will  have  to  be  made  of  very  durable  material. 
With  water  particles  hitting  these  foils  at  speeds  of  50 
miles  an  hour  or  more  it  is  impossible  to  keep  any  kind 
of  paint  or  coating  on  them.  Undoubtedly,  corrosion 
damage  to  foils  will  plague  us  for  some  time.  The  hydro¬ 
foil  research  ship  in  the  1962  program  will  be  from  150- 
200  feet  in  length  and  displace  250-300  tons.  It  will  be  a 
light  weight  rugged  structure  with  light  weight  and  effi¬ 
cient  power  plant  and  transmission.  It  must  be  able  to 
withstand  occasional  buffeting  by  waves  while  traveling  at 
verv  high  speeds. 

We  are  exploring  other  unusual  means  for  increasing 
surface  ships  speeds,  including  ground  effect  machines. 
We  call  them  hydroskimmers.  Recently  we  ran  a  series  of 
tests  on  one  of  these  craft.  The  cushion  is  created  l>y 
powerful  fans.  We  tried  one  model  having  sides  or 
curtains  extending  down  into  the  water.  We  found  that 
we  got  more  lift  by  thus  preventing  some  loss  of  air 
pressure,  but  the  curtains  cost  us  something  by  creating 
more  drag.  Theoretically  these  hydroskimmers  become 
more  effective  as  they  become  larger — they  become  faster, 
more  maneuverable,  and  deliver  more  payload. 

There  are  major  problems  involved  in  developing  satis¬ 
factory  ocean-going  vessels  using  the  ground  effect  prin¬ 
ciple,  however.  We  are  tackling  these  seriously,  but  t 
will  be  some  time  before  this  principle  can  be  mac^e 
practical. 

In  the  sphere  of  “inner  space,”  a  term  applied  to  tl  e 
deep  ocean,  we  are  constructing  at  the  Portsmouth  Nav  d 
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^iiipyard  a  deep  diving  submarine.  The  design  of  this 
iiibmarine  emphasizes  small  size,  active  and  passive  sonar, 
and  instrumentation  for  acoustics  and  oceanographic  re¬ 
search,  as  well  as  increased  test  depth.  This  ship  will 
nable  us  to  explore  deep  depth  structures.  Although  the 
\avy  already  has  increased  test  depths  of  submarines  very 
considerably,  experimental  development  with  the  deep 
diving  submarine  will  undoubtedly  enable  us  to  take  a 
major  additional  step. 

Now  that  we  have  covered  the  more  encouraging  as¬ 
pects  of  our  operations,  let  me  tell  you  of  our  most  serious 
problems.  A  rising  price  spiral  has  been  eating  away  at 
our  shipbuilding  efforts  for  some  time. 

In  the  later  1950’s,  mounting  costs  made  themselves  felt 
in  an  increasing  number  of  ship  cancellations  and  de¬ 
ferrals.  We  were  losing  valuable  ground  in  our  fight  to 
replace  aging  Fleet  units  with  modern  ships.  Recognizing 
a  need  for  drastic  action,  we  launched  an  all-out  counter¬ 
offensive  in  1958  under  some  of  our  aggressive,  cost 
conscious  senior  officers  group  together  in  a  Ships  Cost 
Analysis  Panel,  called  SCAP  for  short. 

The  conclusions  reached  by  the  SCAP  panel  provided 
us  with  a  plan  of  attack  by  specifying  areas  where  costs 
could  and  should  be  cut.  Our  economy  efforts  were 
meant  to  embrace  the  whole  Bureau,  its  field  activities, 
and  as  far  as  possible,  its  contractors. 

One  of  the  most  important  elements  of  SCAP  has  been 
the  establishment  of  a  senior  officer  constituted  Change 
Review  Board.  I  am  sure  that  many  of  you  realize  that 
during  the  three  to  four-year  construction  cycle  of  a 
major  ship  many  changes  are  proposed  which,  presum¬ 
ably,  will  improve  the  ship  when  it  is  finished.  The  Change 
Review  Board  evaluates  each  proposed  change,  approving 
only  those  changes  that  will  increase  significantly  at  rea¬ 
sonable  cost  the  effectiveness  of  the  ship. 

The  Change  Review  Board  has  diverted  approximately 
$45  million  from  proposed  changes  to  more  urgent 
projects  since  late  1959. 

The  Bureau  of  Ships  initiated  value  engineering  in  the 
Defense  Department  in  the  early  1950’s.  Since  1954  cost 
reductions  of  $37  million  have  been  realized  from  a  total 
investment  in  the  value  engineering  program  of  $1,700,- 
000.  The  Bureau  has  applied  value  engineering  across 
the  board.  I  am  talking  about  value  engineering  here  in 
its  broadest  sense.  This  pertains  not  only  to  specific  pieces 
of  hardware,  but  value  engineering  of  management, 
methods,  procedures,  plans,  organization  and  every  other 
element  that  contributes  to  our  end  product.  In  the  Bureau 
this,  of  course,  means  the  building,  repair  and  conversion 
of  ships. 

The  Ships  Cost  Analysis  Panel  examined  our  military 
specifications  and  found  that  they  were  absorbing  millions 
of  dollars  annually  in  that  they  were  unnecessarily  re¬ 
strictive  and  excluded  commercial  items  that  would  give 
equivalent  service.  The  military  specifications  often  im¬ 
posed  burdens  on  Navy  suppliers  by  a  set  of  complicated 
references  and  cross-references.  We  have  already  elimi¬ 
nated  1650  specifications  and  have  drastically  revised 
many  others. 

We  have  held  regular  conferences  with  shipbuilders  and 
electronics  and  machinery  components  manufacturers. 
They  responded  with  scores  of  suggestions  that  have 
brought  gratifying  results.  The  varied  experience  of  these 
industrial  leaders  has  given  us  the  benefit  of  the  most 
j  progressive  programs  devised  for  industry. 

Definite  and  valuable  results  came  out  of  these  meet- 
iviSfs.  For  example,  it  had  become  the  established  practice 
f<*"  electronic  manufacturers  to  supply  major  equipments 
lu.  “  radars  in  several  massive,  individual  cabinets.  We 
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discussed  the  situation  and  decided  to  substitute  sturdy 
light  weight  rack-and-panel  construction  of  below  decks 
equipment.  In  one  radar  installation  a  single  standard 
size  compartment  houses  and  shields  all  the  electronic 
circuiting  formerly  packaged  in  eight  large  individual 
enclosures.  The  new  design  gives  us  a  50  per  cent  reduc¬ 
tion  in  packaging  costs,  a  15  per  cent  reduction  in  weight, 
a  25  per  cent  reduction  in  manufacturing  costs,  and  a 
50  per  cent  reduction  in  the  number  of  interconnecting 
cables. 

As  a  result  of  some  of  these  measures  we  have  insti¬ 
tuted,  we  have  reduced  costs  as  I  indicated  earlier  very 
substantially.  In  a  recent  ship  award  we  called  for  com¬ 
mercial  marine  specifications  as  far  as  possible.  Accord¬ 
ing  to  our  calculations,  the  low  bid  was  30  per  cent  or 
more  than  $10  million  below  what  it  would  have  been 
under  our  former  system.  We  think  that  the  reorganiza¬ 
tion  of  planning  operations  in  naval  shipyards  will  reduce 
planning  costs  by  over  $7  million  per  year.  Of  course, 
these  are  not  one-shot  savings.  They  will  continue  over  the 
years. 

Technical  Challenges 

In  addition  to  the  economic  problems  we  have  discus¬ 
sed,  the  Navy  also  has  serious  technical  challenges  to 
meet.  One  of  these  is  to  reduce  the  noise,  space,  and 
weight  of  ship  machinery.  Reducing  machinery  noise  will 
increase  detection  immunity  of  submarines  and  will  make 
the  sonar  systems  of  surface  ships  more  effective.  Reduc¬ 
ing  the  size  and  weight  of  the  machinery  affects  the  size 
of  the  ship.  For  every  pound  of  added  weight  and  every 
cubic  foot  of  machinery  space  there  must  be  a  propor¬ 
tional  amount  of  weight  and  size  added  to  the  hull  structure 
or  less  payload  or  fuel  carried.  Another  problem  related 
to  the  ship’s  mechanisms  is  that  of  electronics  and  elec¬ 
trical  equipment.  Each  new  piece  of  electronic  equipment 
must  be  analyzed  for  its  possible  adverse  effect  on  other 
equipments,  as  for  instance  in  the  case  of  radio  inter¬ 
ference. 

Other  challenges  deal  with  the  ships  themselves.  For 
example,  as  submarines  dive  to  greater  and  greater  depths 
their  hulls  and  component  parts  are  subjected  to  increas¬ 
ing  stress  and  strain.  Therefore,  research  is  going  on  to 
develop  stronger  steels  which  will  result  in  less  fatigue. 

It  is  hoped  that  an  HY-150  steel  can  be  developed  in  place 
of  the  HY-80  which  is  now  standard. 

Because  of  the  increasing  operating  depth  and  speed  of 
submarines,  anti-submarine  warfare  poses  a  challenge. 
Current  research  and  development  programs  are  concen¬ 
trating  on  sonar  development.  The  goal  is  to  improve  the 
range,  classification,  target  handling,  and  information 
transfer  of  the  detection  devices. 

Another  preventive  challenge  is  that  of  protecting  ships 
and  their  component  parts  from  the  potential  effects  of 
shocks  and  blasts.  With  explosive  power  always  increas¬ 
ing,  the  protective  measures  become  increasingly  impor¬ 
tant.  Our  personnel,  too,  must  be  protected  from  radiation 
and  toxic  chemicals,  and  an  extensive  research  program 
is  being  carried  on  in  this  field. 

Perhaps  our  greatest  challenge  is  that  of  ship  design. 
We  must  imagine  what  our  needs  will  be  20  years  from 
now,  and  then,  this  month,  this  year,  design  ships  that  will 
fulfill  those  far-off  needs  .  In  a  sense,  this  is  an  impossible 
task,  for  the  present  speed  of  technological  developments 
almost  guarantees  immediate  obsolescence.  We  must,  how¬ 
ever,  strive  to  design  ships  which  have  sufficient  potential 
for  modification.  If  we  succeed  in  this  it  means  through¬ 
out  the  years  we  can  modernize  our  ships  and  so  keep  up 
with  the  times. 
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1  STARTED  as  a  California  “ham”  in 
1909  and  received  my  first  com¬ 
mercial  operator’s  ticket  50  years 
ago.  A  half-century  in  communica¬ 
tions  scares  even  me  a  little  to  think 
about  it,  but  it  has  its  compensations 
at  that.  Because  oite  is  privileged  to 
see  a  great  deal  happen  in  that  period 
of  time — not  only  in  the  wonderful 
progress  of  the  art  itself  but  in  the 
development  of  government  policy 
toward  it,  both  here  and  abroad,  in 
the  growth,  and  sometimes  in  the 
decline  of  companies  engaged  in 
communications  and  in  the  cement¬ 
ing  of  friendships  with  your  col¬ 
leagues.  It  has  been  very  rewarding 
in  the  broadest  sense  of  the  word. 

It  wasn’t  engineering  50  years  ago 
as  one  thinks  of  engineering  today, 
but  it  was  still  sound  because  it  was 
largely  empirical  or  “cut  and  try” — 
and  don’t  let  anyone  tell  you  the  best 
modern  engineering  isn’t  empirical 
too,  to  a  large  degree.  Otherwise, 
why  do  we  currently  make  such  a 
fetish  of  “reliability”?  Those  were 
the  days  when  the  De  Forest  audion, 
our  first  vacuum  tube,  invented  only 
four  years  earlier,  was  in  very  short 
supply.  None,  in  fact  were  to  reach 
the  Coast  until  a  few  years  later,  so 
the  standard  receiving  detector  was 
the  carborundum  or  the  electrolytic. 
This  was  before  the  more  sophisti¬ 
cated  silicon  or  galena  crystal  detec¬ 


tors  had  come  into  use.  What  is  in¬ 
teresting  is  that  those  earliest  detec¬ 
tors,  similar  to  the  transistor,  used  a 
locally  supplied  potential  so  that  you 
were  dealing  with  more  than  the 
energy  of  the  received  signal.  But 
there  was  no  amplification  beyond 
the  detector  stage.  This  was  true  with 
the  commercial  receivers  of  those 
days  as  well  as  those  of  the  hams. 
That  is  why  we  had  to  squeeze  the 
last  drop  out  of  the  received  signal; 
you  couldn’t  just  add  a  tube  to  com¬ 
pensate  for  low  signal  level.  The 
Germans  helped  with  their  invention 
of  litzendraht  wire  to  reduce  the 
high-frequency  resistance  of  receiv¬ 
ing  tuners — hook-up  wiring  was  sil¬ 
ver-plated,  the  most  elaborate  ground 
systems  were  employed,  even  some 
antennas  were  made  of  silver  or  sil¬ 
ver-plated  wire. 

Tubes 

When  the  first  audions  hit  the 
market,  long  distance  communication 
was  revolutionized.  Of  course,  the 
first  ones  were  “soft”  tubes  and  could 
only  be  used  as  detectors.  But  being 
soft,  or  low  vacuum,  they  depended 
on  a  precise  degree  of  ionization  and 
plate  potential.  Too  much  plate  po¬ 
tential  or  too  low  a  vacuum,  and  a 
tube  w'ould  go  “blue”  on  you  and 
you  had  to  reduce  voltage  to  over¬ 
come  this  locked-out  condition.  Of 


course,  the  hiament  soon  burned  out 
as  we  struggled  for  distance.  Fven 
if  you  had  the  money,  and  most  of 
us  didn’t,  you  frequently  couldn’t  buy 
a  tube  because  the  production  was 
so  limited.  So  you  resorted  to  a  glass 
blower  who  repaired  X-ray  tubes  for 
a  living.  Now  it  is  well  known  that 
all  oboe  players  and  glass  blowers 
are  temperamental;  something  al¬ 
legedly  to  do  with  the  effect  on  the 
brain  that  the  high  back  pressure, 
which  they  have  to  generate  for  op¬ 
timum  results,  produces.  So  you 
never  could  get  them  to  re-pump  the 
repaired  audion  to  the  exact  vacuum 
required.  Being  used  to  pumping 
X-ray  tubes,  they  usually  went  be¬ 
yond  the  desired  softness  so  the  re¬ 
paired  audion  was  rarely  as  sensitive 
as  a  new  one. 

While  visiting  a  fellow  ham  one 
winter  to  try  to  establish  some  dis¬ 
tance  receiving  records,  we  used  to 
get  up  around  four  in  the  morning 
to  see  if  we  could  “copy”  the  East 
Coast.  It  was  very  cold  in  this  farm 
house.  But  after  a  few  mornings,  wo 
noticed  that  as  the  radio  shack  grad¬ 
ually  warmed  up  from  the  oil  stove, 
the  signals  got  better  and  better.  Wo 
decided  that  our  repaired  audion  was 
on  the  high  side,  and  that  the  warmli» 
of  the  oil  stove  as  well  as  the  filament 
was  driving  enough  occluded  gas 
from  the  elements  within  the  tub  ^ 
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(o  lower  the  vacuum  to  the  desired 
point.  To  secure  a  better  control,  we 
mounted  our  audion  detector  down¬ 
ward  into  a  beaker  of  oil  under  which 
we  had  a  spirit  lamp  whose  flame  we 
could  regulate.  Right  on  the  nose! 
We  were  copying  stations  we  never 
heard  before.  Then  we  reasoned,  if 
we  could  deflect  the  electronic  stream 
between  the  filament  and  grid  and 
plate  in  some  manner  we  might  in¬ 
crease  the  slope  of  the  curve  to  obtain 
the  absolute  maximum  of  efficiency. 
We  took  a  U-shaped  magnet  out  of 
a  discarded  magneto,  built  a  little 
shelf  around  the  oil  beaker,  and  soon 
found  the  optimum  position  for  maxi¬ 
mum  sensitivity.  This  is  what  I  meant 
by  squeezing  out  the  last  drop.  I  went 
to  World  War  I  as  a  communicator 
with  my  U  magnet  in  my  hip  pocket 
and  showed  my  sailors  at  NPL  how^ 
to  really  lug  in  distance  from  the 
Canal  Zone,  Pearl  Harbor,  and  Cavite. 
But  by  this  time,  1917,  we  w^ere  realK 
getting  to  be  sissies  with  2  and  3 
stage  tube  amplifiers,  so  some  of  the 
old  spirit  was  gone. 

For  the  past  3.S  years  we  have 
covered  up  indifferent  engineering 
just  by  adding  another  stage.  Of 
course,  the  limit  to  this  kind  of  ap¬ 
proach  is  reached  when  the  resulting 
tube  noise  lowers  the  signal-to-noise 
ratio.  1  remember  discussing  this 
back-sliding  with  Prof.  Hahnemann 
of  the  Lorenz  Company  in  Berlin  in 
1937,  saying  how^  much  easier  the 
modern  engineer  had  it  —  just  add 
a  tube.  But  Hahnemann  brightened 
up  when  he  said,  “Thank  God  for 
the  Schr-r-roeder  effect!  Now  thev 
have  to  go  back  to  work!”  1  think  if 
he  were  alive  today  that  he  would  be 
disturbed  by  the  low^  noise  properties 
of  the  transistor.  What  a  temptation 
to  add  a  stage! 

V.  S,  Inter  national 
Communications 

So  much  for  a  “ham’s”  reminis¬ 
cences.  Let  us  look  at  U.S.  inter¬ 
national  communications  as  they 
existed  50  years  ago.  At  that  time, 
they  were  largely  confined  to  the 
cable  telegraph  services  of  The  Com¬ 
mercial  Cable  Company  and  The 
Western  Union  Telegraph  Company, 
so  far  as  Europe  was  concerned.  To 
much  of  Latin  America  we  had  the 
cables  of  what  is  now  All  America 
Cables  and  Radio.  Across  the  Pacific, 
we  had  the  single  cable  of  The  Com¬ 
mercial-Pacific  Cable  Company — 
50%  owned  by  the  British  cable 
'  ompanies  of  those  days,  25%  owned 
i‘V  the  Great  Northern  Telegraph 
Company,  (a  Danish  company)  and 
2  owned  by  the  Mackay  interests 


which  also  owned  The  Commercial 
Cable  Company  and  the  Postal  Tele¬ 
graph  Company.  Two  German  cables 
and  one  French  cable  also  served  the 
United  States.  But  as  the  result  of 
World  War  1,  the  German  cables  were 
allocated  as  spoils  of  war — one  to 
the  British  who  towed  it  to  Halifax, 
and  the  other  to  the  French  who  took 
theirs  to  Long  Island.  Although  Mar¬ 
coni  had  made  his  classic  transoceanic 
radio  experiments  at  the  turn  of  the 
century,  no  transoceanic  commercial 
radio  circuits  with  the  United  States 
were  in  existence. 

In  1910,  Congress  passed  the  Shij) 
Act,  as  it  was  known,  requiring  all 
ships  travelling  200  miles  and  carry¬ 
ing  50  persons  or  more  to  be  equip¬ 
ped  with  radio  and  carry  a  licensed 
radio  operator.  I  remember  it  was 
under  this  Act  that  I  received  my 
first  commercial  operator’s  license, 
the  old  “Certificate  of  Skill.” 

In  1912,  because  the  Titanic 
disaster  of  the  year  before  empha¬ 
sized  the  need  for  a  constant  radio 
watch  to  be  maintained  on  all  radio 
equipped  ships,  the  1910  Act  was 
amended  to  require  two  or  more 
radio  operators  on  all  compulsorily 
equipped  ships. 

There  was  still  no  law'  in  this  coun¬ 
try  and,  therefore,  no  regulating 
agency,  for  the  assignment  of  fre¬ 
quencies  other  than  the  ship  fre¬ 
quency  of  500  kc.  If  you  were  a  ham, 
you  picked  your  own  frequency  and 
rode  it  out.  If  you  had  enough  trans¬ 
mitting  power,  the  next  ham  coming 
on  the  air  stayed  off  your  frequency. 
If  he  didn’t,  and  lived  within  easy 
cycling  distance  as  the  British  would 
say,  you  went  over  and  pulled  his 
aerial  down  and  made  rude  remarks. 
In  modern  parlance,  this  is  variously 
termed  democracy,  free  enterprise, 
self-regulation  or  the  law  of  the 
jungle.  In  those  days,  we  just  called 
it  “picking  your  own  frequency.”  The 
larger  marine  coastal  stations  selected 
frequencies  which  bore  some  rela¬ 
tionship,  however  remote,  to  their 
transmitting  power  and  the  size  of 
their  antennas.  If  you  wanted  to 
work  ships  a  great  distance  away,  you 
located  your  station  on  a  high  hill 
not  too  far  from  the  sea  and  put  up 
as  large  an  antenna  as  the  masts  and 
real  estate  could  hold  and  the  sheriff 
would  permit.  And  he  seemed  to  be 
always  hanging  around — for  one  rea¬ 
son  or  another. 

In  1912,  Federal  Telegraph  Com¬ 
pany  of  Palo  Alto,  now  part  of  ITT, 
opened  to  Hawaii  the  first  trans¬ 
oceanic  radio  circuit  from  this  coun¬ 
try.  The  only  detector  for  C.W.  in 
those  davs  was  the  “tikker” — spelled 


for  some  occult  reason  with  two  “k*s” 
and  no  “c.”  Probably  the  chief  engi¬ 
neer  had  been  weak  on  spelling  in 
school.  The  tikker  was  a  piece  of 
piano  wire  scraping  against  a  groove 
in  a  brass  pulley  driven  by  a  3600 
rpm.  induction  motor.  If  the  pulley 
were  segmented  like  a  commutator,  a 
musical  note  could  be  obtained.  Other- 
w'ise  the  tone  was  a  frying  or  hissing 
sound,  but  it  had  a  fair  S/N  ratio — 
even  through  Hawaiian  static.  Re¬ 
member,  we  didn’t  have  the  hetero¬ 
dyne  beat  frequency  in  those  days 
and  no  convenient  local  oscillator 
even  if  someone  had  thought  of  the 
beat  frequency  means  of  C.W.  detec¬ 
tion.  The  rates  established  at  that 
time  were  lower  than  the  Commercial 
Pacific  Cable  rates,  so  the  new  circuit 
did  very  well  indeed.  In  fact,  all  radio 
circuits,  no  matter  by  whom  estab¬ 
lished,  opened  up  at  rates  substan¬ 
tially  below  those  of  the  cables.  First, 
we  couldn’t  have  attracted  any  traffic 
if  we  hadn’t  cut  rates;  second,  there 
was  no  F.C.C.  to  tell  us  we  couldn’t. 
As  for  a  certificate  of  public  interest, 
convenience  and/or  necessity,  no  one 
would  know  what  those  fancy  words 
meant  and  there  was  no  one  to  grant 
such  a  certificate  in  any  case.  True, 
the  Interstate  Commerce  Commission 
was  vested  with  the  regulation  of 
domestic  telegraph  rates  and  tele¬ 
phone  rates  as  well  but,  busy  as  they 
were  with  the  railroads,  they  never 
seemed  to  get  around  to  us. 

Allocation  of  Frequencies 

Those  days  of  free  enterprise,  and 
1  really  mean  free,  came  to  an  end 
the  following  year  with  the  passage 
of  the  1912  Act  which  became  effec¬ 
tive  on  December  13th.  I  remember 
that  date  with  such  precision  because 
it  was  the  date  on  my  second  “First 
Grade  Commercial  Operator’s  Li¬ 
cense.”  Administration  of  the  Act 
was  under  the  Department  of  Com¬ 
merce.  For  the  first  time,  transmitting 
frequencies  were  allocated — no  more 
picking  your  own — and  the  greatest 
indignity  of  all  was  perpetuated  on 
the  hams:  they  were  all  stuck  down 
on  200  meters  or  less!  But  they  sur¬ 
vived  and  as  you  know  played  a  large 
part  in  showing  what  could  be  done 
with  high  frequency  transmission. 

In  1913,  the  first  Marconi  trans¬ 
atlantic  radio  circuit  was  built  but 
I  believe  I  am  right  in  saying  that  it 
was  never  opened  to  commercial  traf¬ 
fic  before  World  War  1.  A  little 
later,  the  German  Telefunken  trans¬ 
atlantic  station  was  built  at  Sayville, 
Long  Island,  and  the  French  T.S.F. 
Company  built  their  station  at  Tuck- 

(Continued  on  page  73) 
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erton.  These  latter  two  stations  also 
were  not  opened  to  commercial  traffic 
before  World  War  I  and  with  the 
Declaration  of  War  against  Germany 
in  April  1917,  all  of  these  transoceanic 
stations  were  taken  over  by  our  Navy 
for  the  “duration.” 

Again  in  1913,  a  significant  action 
was  taken  in  the  so-called  Kingsbury 
Commitment.  This  was  an  agreement 
by  AT&T  with  the  Department  of 
Justice,  or  an  offer  by  AT&T  which 
was  accepted  by  the  Department  of 
Justice,  under  which  AT&T  agreed  to 
dispose  of  its  ownership  of  Western 
Union,  which  it  did  in  the  following 
year,  and  agreed  to  stay  out  of  the 
telegraph  business  itself. 

By  telegraph,  AT&T  meant  the  han¬ 
dling  of  messages.  It  did  remain  in 
the  private  wire  telegraph  business 
and  in  1932  it  entered  into  domestic 
TWX  Service  (or  Telex  as  it  is  known 
in  the  international  field).  I  mention 
this  purely  domestic  affair  because  it 
had  a  bearing  later  on  the  interna¬ 
tional  telegraph  business. 

In  1927,  the  Radio  Act  was  passed 
which  established  the  Federal  Radio 
Commission.  Administration  of  the 
1910  Ship  Act  was  transferred  from 
the  Department  of  Commerce  to  the 
new'  commission  but  regulation,  such 
at  it  was,  of  the  telephone  and  tele¬ 
graph  companies  remained  with  the 
I.C.C.  In  the  1927  Act,  there  was 
adopted  the  policy  that  a  cable  com¬ 
pany  and  a  radio  company  could  not 
be  merged  although  a  cable  company, 
or  its  parent  company,  could  build 
its  own  radio  facilities  subject  to 
Commission  approval. 

In  1934,  the  Communications  Act 
was  passed  which  took  over  the  pro¬ 
visions  of  the  1927  Radio  Act  and 
those  provisions  of  the  Interstate 
Commerce  Act  which  dealt  with  the 
wire  telephone  and  telegraph  com¬ 
panies.  The  Federal  Radio  Commis¬ 
sion  was  abolished  and  the  Federal 
Communications  Commission  was  es¬ 
tablished. 


Following  World  War  I,  General 
Electric  founded  Radio  Corporation 
of  America  in  1919  and  was  later 
joined  by  Westinghouse  as  a  major 
shareholder.  The  interest  of  the  share¬ 
holders  in  the  American  Marconi 
Company  -was  acquired  by  RCA  to¬ 
gether  with  Marconi’s  pre-war  radio 
stations  in  this  country  which  had 
never  gone  into  commercial  opera¬ 
tion.  With  these  resources  at  hand, 
RCA  opened  its  first  transatlantic  ra¬ 
dio  circuit  with  the  United  Kingdom 
in  1920  and  this  was  followed  in 
rapid  succession  with  the  opening  of 
circuits  to  Hawaii,  Japan,  Norway, 
Germany,  and  France.  World  War  II 
and  the  post-war  period  saw  the 
rounding  out  of  the  worldwide  radio 
coverage  of  Mackay  Radio  and 
R.C.A.C.  in  a  very  large  way. 

Along  with  the  growth  of  our  inter¬ 
national  radio-telegraph  circuits  came 
the  growth  of  the  international  radio¬ 
telephone  circuits  of  AT&T.  Follow¬ 
ing  the  purchase  of  basic  De  Forest 
patents,  first  for  use  as  telephone  re¬ 
peaters,  later  as  oscillators  for  carrier 
and  radio-telephony,  AT&T  conducted 
its  first  transatlantic  radio-telephone 
tests  in  1915  from  the  Eiffel  Tower. 

It  opened  its  first  commercial  circuit 
to  Great  Britain  in  1927.  In  the  early 
’30s,  circuits  were  opened  with  ITT 
to  four  countries  in  South  America, 
to  Cuba  and  Puerto  Rico,  and  AT&T’s 
subsequent  expansion  in  the  inter¬ 
national  radio-telephone  field  is  well 
known. 

Coaxial  Submarine  Cables 

One  of  the  most  significant  contri¬ 
butions  in  international  communica¬ 
tions  came  10  years  ago  when  AT&T 
and  ITT  joined  in  laying  the  first 
repeatered  coaxial  submarine  cables 
— between  Florida  and  Cuba.  This 
was  followed  by  TAT  I  to  the  United 
Kingdom  and  TAT  II  to  France,  with 
joint  ownership  of  TAT  II  at  the 
European  end  split  between  the 
French  and  German  administrations. 


Domestic  Telegraph  Mergers 

In  1943,  the  Communications  Act, 
which  permitted  merger  of  domestic 
telephone  companies  but  not  telegraph 
companies,  was  amended  to  give  the 
same  right  to  domestic  telegraph  com¬ 
panies.  Under  this  amendment.  West¬ 
ern  Union  purchased  Postal  Tele¬ 
graph-Cable  Company  which  had 
hitherto  acted  as  the  domestic  pick-up 
and  delivery  agency  for  the  inter¬ 
national  carriers  of  ITT,  All  America 
Cables  and  Radio,  The  Commercial 
Cable  Company,  and  Mackay  Radio. 
The  prohibition  against  merger  of 
Uernational  carriers  was  continued. 


TAT  III  is  projected  as  well  as  an 
AT&T  transpacific  cable  to  Japan. 
Following  inauguration  of  the  Puerto 
Rico  coaxial  cable  jointly  with  ITT 
in  January  1960,  AT&T  plans  addi¬ 
tional  cables  in  the  Caribbean. 

The  British,  too,  have  been  very 
active  in  this  field.  Their  technique, 
in  which  ITT  played  a  role,  was  used 
in  part  of  TAT  I.  It  is,  of  course,  the 
basis  for  CANTAT,  the  new  cable  be¬ 
tween  the  United  Kingdom  and  Can¬ 
ada — the  first  link  in  a  new  Common¬ 
wealth  chain  of  coaxial  telephone 
cables  encircling  the  globe.  The  new 
British  cable  to  be  laid  across  the 
Pacific  from  British  Columbia  to 


Australia  will  touch  our  shores  at 
Hawaii.  Interconnection  with  AT&T 
cables  there  is  to  be  expected. 

But  there  are  unresolved  problems 
facing  us  in  the  international  tele¬ 
graph  field.  You  will  recall  the  Kings¬ 
bury  Commitment  of  1913 — that 
AT&T  would  stay  out  of  the  telegraph 
message  business.  The  telegraph  car¬ 
riers  had  a  brush  with  AT&T  when 
the  first  AT&T  cable  was  laid  to 
Hawaii.  A  similar  problem  arose 
when  the  Puerto  Rico  cable  was  pro¬ 
jected.  Happily,  in  the  latter  case, 
our  difficulties  were  overcome  by 
negotiation  and  out  of  that  came  the 
establishment  of  present  AT&T  policy 
toward  the  international  telegraph 
carriers  in  respect  of  present  and 
future  AT&T  wideband  facilities  in 
the  international  field,  including  satel¬ 
lites.  That  is,  the  agreement  to  lease 
facilities  for  telegraph  purposes  to  the 
international  telegraph  carriers,  in¬ 
cluding  facilities  for  private  wire, 
data  transmission,  and  Telex,  which 
in  the  international  field  are  now  ac¬ 
cepted  as  “telegraph.” 

The  major  problem  of  the  inter¬ 
national  telegraph  carriers  is  that  we 
are  second-class  citizens.  Unbelievable 
as  it  may  seem,  we  are  the  only  com¬ 
mon  carriers  under  Federal  regula¬ 
tion  which  are  not  permitted  to  merge. 

I  have  mentioned  already  that  this  has 
long  been  permitted  to  domestic  tele¬ 
phone  companies;  it  was  extended  to 
domestic  telegraph  carriers  in  1943. 
Air  lines,  bus  lines,  railroads — all  are 
permitted  to  merge,  subject  to  ap¬ 
proval  of  the  cognizant  Federal  regu¬ 
lating  agency.  We  ask  no  more  than 
this  same  right. 

Today,  we  cannot  even  jointly  ask 
for  a  rate  increase  without  being  in 
violation  of  law.  We  needlessly  main¬ 
tain  duplicate  facilities,  we  are  waste¬ 
ful  of  capital  and  manpower  as  a  re¬ 
sult.  A  strong  unified  company  would 
enable  our  industry  to  bargain  more 
effectively,  and  in  the  national  inter¬ 
est,  with  our  foreign  correspondents 
and  competitors.  If  the  present  archaic 
law  can  be  modified,  which  would  be 
permissive  only,  labor  can  be  better 
protected  because  there  would  be 
greater  job  security  in  a  strong  com¬ 
pany.  Greater  use  can  be  made  of 
new  techniques.  Today  our  foreign 
radio  correspondents  must  hold  back 
to  see  what  common  automatic  switch¬ 
ing  system  will  be  adopted  for  teleg¬ 
raphy,  including  data,  in  this  country. 

The  Satellite  Problem 

Where  are  we  going  with  satellites? 
Perhaps  a  better  question  would  be; 
where  are  the  satellites  going?  First, 
there  are  the  technical  problems — 
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miles,  in  between  the  \  an  Alien  radi-  in^.  So  my  advice  to  tin 
ation  belts.  rocket  manufacturers 

The  AT&T  plan,  as  filed  with  the  ‘‘Make  your  pitch  for  tin 

F.C.C.,  calls  for  orbits  at  2,5(X)  miles.  NASA.  Nobody  but  the  ( 

This  is  low  enough  to  bring  the  time  could  carry  the  insurance 

delay  w  ithin  reasonable  toll  toler-  satellite  w  hich  failed  to  go 
ances.  Moreover,  it  will  be  the  best  Before  leaving  the  subje 

way  to  test  the  reliability  of  com-  lites,  I  think  we  should 

ponents  against  disintegration  from  another  aspect  of  the  pr( 

radiation.  cepting  the  thesis  of  the 

With  these  recent  flare-ups  from  the  movable  satellites  <  because 

sun,  I  would  say  that  satellite  engi-  acceptable  time  delay  of  the 
neering  is  very  definitely  of  the  “cut  tvpe).  we  must  realize 

and  try”  type.  We  know  that  teletype  launched  the  satellite  is  no 

communication  via  Courier  IB  was  propertv.  It  has  simply 

first  class.  But  already,  some  of  the  medium  of  transmission  o 

components  aloft  have  failed.  tion,  available  to  all  compa 

Who  will  put  the  satellite  into  or-  ties,  and  nationalities.  One 
bit?  NASA  recently  has  gone  t)n  sight  and  comes  into 

record  as  being  w  illing  to  do  the  range  of  the  people  on  the 

launching  for  communication  com-  globe,  friend  or  foe 

panies  on  an  out-of-pocket  cost  basis.  much  theirs  to  use  as 

AT&T  has  said  it  would  not  undertake  ori^^inal  owner’s.  I'his  is 

to  do  the  launching  itself  but  would  problems.  It  can  only  be 

contract  for  this  service.  When  \ou  international  agreement  in 
consider  what  the  damage  suits,  both  manner  as  w’e  hav^e  passabi 

personal  and  property,  would  be  if  j^e  radio  spectrum  durin. 

AT&T  sub-contracted  with  a  rocket  creneration  or  so 
manufacturer  to  put  up  a  satellite 

which  instead  of  going  into  orbit  Satellites  vs.  Cab 

turned  into  a  missile  and  came  down  What  will  be  the  role  of  t 

on  Los  Angeles  or  Chicago,  I  think  in  future  communications? 
you  « ill  agree  that  there  is  much  to  ^Jistinguish  between  m 

be  said  for  NASA  doing  the  launch- 


second,  who  will  put  them  up.' 
third,  what  will  be  their  role? 

As  to  technical  problems,  satellites 
are  divided  into  two  classes:  passive 
and  active.  No  one  appears  to  be 
making  much  of  a  case  for  the  passive 
satellite  so  I  think  it  is  safe  to  say 
that  the  satellite  of  the  future  will 
be  active.  The  big  question  is — how 
high?  And  here  the  thinking  is  really 
divided.  To  the  scientist,  the  23,000 
mile  altitude  orbit  is  intriguing.  He 
has  a  so-called  stationary  satellite, 
with  respect  to  the  earth’s  rotation. 
Three  of  them  in  space  and  you  have 
a  worldwide  communication  network 
at  lower  cost  per  channel  mile  than 
modern  submarine  telephone  cables. 
Your  telephone  operating  man  doesn’t 
buy  that.  For  two-way  voice  commu¬ 
nication  across  the  Atlantic,  a  fairly 
short  hop,  you  would  have  a  .58  sec¬ 
onds  time  lag,  including  echo  time, 
which  does  not  meet  acceptable  toll 
standards.  If  you  need  tw^o  satellite 
hops,  as  from  England  to  Australia 
for  example,  you  would  have  a  time 
delay,  according  to  the  British  ex¬ 
perts,  of  1.2  seconds  which  would  be 
completely  unacceptable  to  the  aver¬ 
age  telephone  subscriber.  So  to  the 
operating  people,  the  stationary  satel¬ 
lite  at  23,000  miles  height  seems  out. 

Another  school  a’  Tues  for  6,000 


As  research  and  development  surge 
ahead,  reliability  becomes  an  absolute 
rr^sity.  To  this  end  wo  are  dedicated 
tosirye  you  in  the  fields  of  precision 
metal  fabrication  and  electron^ assem¬ 
bly  to  your  specifications;  one  piece  or* 
a  hundred. 

Sem/  for  Facilities  Brochure 


Manufacturers  of  Airlrafranci  Missile  Components 

1635  Melrose  Park,  Illinois  •  phone  FI  4-9823 


SIGNAL,  MAY.  1961 


ANTENNA  SYSTEMS 


leins  with  an  enemy  craft  of  any 
nature.  I  expect  the  modern  repeat- 
ered  coaxial  submarine  cables  to  be 
around  just  as  long  as  their  prede¬ 
cessors. 

I,  therefore,  must  agree  with  those 
who  feel  that  the  unproved  (and  it  is 
as  \et  Old)  that)  communications 
satellite  will  never  replace  terrestrial 
communications.  It  probably  will  be 
a  useful  supplement  in  future  inter¬ 
national  communications. 

I  expect  the  future  of  international 
communications  to  embrace  a  merged 
American  telegraph  carrier  using  its 
own  modern  coaxial  cables  and  radio, 
both  direct  and  by  satellite,  if  the  lat¬ 
ter  pro\es  practicable.  AT&T  will 
ccuitinue.  of  course,  its  planned  ex- 
])ansion  of  telephone  cables  as  will 
the  British:  and  the  Germans,  French, 
and  Italians  will  be  following,  I  be¬ 
lieve,  in  a  few  )ears.  I  do  not  think 
they  will  long  be  content  with  their 
iiresent  roles. 


Conclusion 

F  inally.  1  should  like  to  leave  some 
]>ersonal  thoughts  about  the  role  of 
communications  in  society  and  the 
world  we  live  in.  Some  of  this  I  have 
j^aid  before  publicly — I  hope  it  may 
stand  repetition. 

First  of  all,  let  us  be  humble  in  our 
concept  of  our  work  and  our  contri¬ 
butions.  One  way,  perhaps,  is  not  to 
]>e  pompc^us  in  our  nomenclature,  our 
speech  habits.  I  get  just  a  little  fed 
up  at  times  with  all  the  new  words 
that  are  crowding  our  literature,  our 
presentations.  They  seem  to  me  just 
a  little  pretentious.  Words  such  as 
“logic,”  “philosophy,”  “environ¬ 
ment,”  “sophisticated.”  I  don’t  think 
they  ever  originated  with  communi¬ 
cators  but  w  ith  people  who  for  some 
reason  are  trying  to  pose  as  such. 
Even  the  modern  term  “system  engi¬ 
neering”  bothers  me.  I  come  from  a 
school  that  figured  if  you  sent  a 
message  or  a  telephone  call  from  one 
point  you  had  to  receive  it  at  the 
destination  or  you  wouldn’t  get  paid 
for  it.  So  naturally  you  designed  re¬ 
ceiving  equipment  to  work  with  trans¬ 
mitting  equipment,  whether  by  wire 
or  radio.  There  was  no  percentage  in 
building  black  boxes  and  later  seeing 
if  they  could  be  worked  together.  Ap¬ 
parently  we  have  been  doing  “system 
engineering”  all  the  time  in  communi¬ 
cation  companies,  only  we  didn’t 
know’  it.  Let  us  try  to  be  simple  in 
our  language  and  not  try  to  impress 
])eople — least  of  all  ourselves.  After 
all.  the  blessings  of  instantaneous  tele- 
onimunications  are  not  all  we  some- 
limes  claim  for  them. 

(Continued  on  page  76) 
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velopmenl  of  the  great  military  leadc  r 
types  such  as  we  had  in  history.  I 
like  to  think  of  the  old  days  befon* 
electrical  communication,  when  the 
British  Admiralty  sent  Lord  Nelson 
off  with  a  fleet  and  the  simple  direc  ¬ 
tive  to  find  and  destroy  the  naval 
forces  of  the  enemy,  last  reported — 
say — off  the  French  West  Indies.  To 
accomplish  such  a  mission  under  sail 
self-reliance,  in  distant  waters  in  those  days  fre- 
^  against  quently  took  months  and,  in  the  in- 
of  leadership  terim,  you  can  imagine  the  state  of 
mind  not  only  of  “My  Lords  of  the 
Admiralty”  hut  of  the  rest  of  the 
British  Cabinet,  cut  off  from  commu¬ 
nication  with  Nelson  and  thereby 
forced  to  rely  on  his  courage,  ability 
and  judgment.  Happily  for  the  course 
of  history  ,  they  couldn’t  do  any  thing 
else. 

In  World  War  II  and  Korea,  with 
our  excellent  modern  communica¬ 
tions,  commanders  in  the  field  or  at 
sea  had  the  titles  of  their  historic 
predecessors  hut  too  often  not  the 
full  authority  of  their  positions.  Too 
often,  on  both  sides,  the  tactics  of 
battle  were  determined,  not  by  the 
commanders  in  the  field  or  at  sea, 
but  by  their  superiors  at  home — who 
were  frequently  subject  to  domestic 
or  international  political  pressures  of 
the  moment  that  may  or  may  not  have 
been  in  line  with  the  long-range  in¬ 
terests  of  the  country. 

Modern  communications  can,  there¬ 
fore,  be  a  handicap  to  the  commander 
in  the  field  unless  the  superior  at 
headquarters  is  his  equal  in  stature. 
If  the  superior  isn’t,  then  it  is  better 
for  communications  to  he  not  quite 
so  fast,  so  the  field  commander  can 
get  the  job  done  without  interference. 

When  diplomacy  in  the  old  days 
failed  to  preserve  a  livable  peace  and 
war  was  necessary  to  restore  it,  mili¬ 
tary  men  in  Nelson’s  day  were  ex¬ 
pected  to  achieve  victories  so  the  job 
could  be  turned  back  to  the  diplomats 
in  the  shortest  possible  time.  Far  re¬ 
moved  from  the  scene  of  battle,  the 
diplomats  had  to  bow  out  until  the 
military  men  finished  the  job.  Be¬ 
cause  of  modern  communications,  this 
is  no  longer  true. 

In  closing,  there’s  just  one  more 
cliche  that  I  want  to  take  issue  with 
and  that  is  the  self-deluding  state¬ 
ment  that  modern  communications, 
in  bringing  peoples  closer  in  touch 
with  one  another,  tend  to  establish 
closer  bonds  and  better  understand¬ 
ing.  This  is  utter  nonsense.  It  is  how 
these  facilities  are  used  and  by  whom 
— not  their  physical  existence — which 
will  determine  whether  peoples  are 
brought  closer  together. 


For  example,  take  the  question  of 
centralized  authority,  whether  in  busi¬ 
ness  or  military  life.  We  are  once 
again  in  a  trend  toward  increased 
centralization — a  trend  wholly  im¬ 
possible  in  its  present  scope  without 
modern  communication  networks.  In 
international  trade,  the  heads  of  busi¬ 
ness  used  to  send  out  high-priced 
representatives  to  make  decisions  for 
them  abroad,  subject  to  periodic  re¬ 
ports  by  mail  and  occasional  visits 
from  headquarters.  Today,  although 
you  still  send  representatives  abroad, 
the  excellence  of  modern  communica¬ 
tions  is  such  that  you  frequently  exer¬ 
cise  too  close  a  check  on  them,  deny- 


And  when  a  really  serious  and  urgent 
problem  arises,  the  chances  are  that 
you  take  a  jet  and  handle  it  yourself. 

This  method  may  be  the  only  way 
to  cope  with  today’s  worldwide  com¬ 
plexities  w  hen  business  decisions  have 
to  be  made  in  the  field.  But  the  fact 
remains  that  it  is  hardly  the  w^ay  to 
train  subordinates  in 
initiative,  and  responsibility 
the  day  when  the  reins  < 
will  be  theirs. 

In  the  military  area,  the  excellence 
of  modern  communications  tends,  in 
my  judgment,  to  work  against  the  de- 
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Congressional  Views 

[Continued  from  page  34) 

tion  they  might,  while  other  phases  of 
it  get  hit  by  three  and  sometimes  four 
committees  and  get  annual  workovers. 
Much  can  be  done  in  the  Congress  to 
coordinate  its  own  work  to  treat  parts 
of  a  subject  as  components  of  a 
whole.  The  Appropriations  Commit¬ 
tee  is  unaware  of  the  studies  of  the 
Expenditures  Committee  (Govern¬ 
ment  Operations)  and  vice  versa.  In 
one  sense,  though,  I  imagine  the 
bureaucracy  would  just  as  soon  leave 
the  congressional  process  on  a  hit  or 
miss  basis  inasmuch  as  the  hits  are 
so  few  and  the  misses  so  prevalent. 

Mutual  Understanding 

I  want  to  make  a  final  plea  for 
better  mutual  understanding.  This  has 
to  do  with  all  phases  of  endeavor  by 
the  military  establishment.  When  the 
military  receives  a  letter  from  a  Con¬ 
gressman  registering  a  complaint 
about  this  or  that — the  odds  are 
1,000  to  1  that  he  did  not  originate  tHe 
complaint — a  constituent  did,  a  citi¬ 
zen,  a  member  of  the  home  front. 
The  Congressman  is  just  as  much, 
more  so,  in  the  middle  than  the  mili¬ 
tary  person  with  whom  the  complaint 
is  finally  registered  for  processing. 
The  Congressman  has  to  get  re-elected, 
at  least  to  his  way  of  thinking  this  is 
so.  However,  three-  good  things  can 
come  from  a  complaint  a  Congressman 
passes  on.  (1.)  The  most  important, 
if  handled  correctly,  the  relationship 
between  the  military  and  the  home 
front  can  be  improved.  Most  com¬ 
plaints  need  clarification,  that’s  all. 
Good  clarification  creates  good  will. 
Thank  goodness  our  society  has  never 
yet  had  to  worry  about  the  morale  of 
the  home  front.  But  one  reason  we 
have  not,  I  believe,  is  because  of  con¬ 
gressional  letters  and  good  processing 
of  them  by  the  military  establishment. 
(2.)  It  gives  the  military  organization 
a  chance  to  check  its  own  set  up.  It 
rings  the  circuit.  Sometimes  com¬ 
plaints  suggest  good  ideas.  (3.)  It 
sometimes  gives  the  Congress  a  bet¬ 
ter  insight  into  how  the  laws  are 
working  or  not  working  and  this 
sometimes  produces  better  laws. 

To  those  who  become  impatient 
with  government  of,  by  and  for  the 
people,  let  me  say  that  I  know  of  no 
other  system  in  history  or  in  prac¬ 
tical  theory  which  permits  the  transi¬ 
tion  of  basic  political  power  from 
group  to  group  and  hence  from  gen¬ 
eration  to  generation  as  smoothly.  We 
saw  an  excellent  example  of  this 
smooth  transition  on  Friday,  Janu¬ 
ary  20,  1961.  -----  — 
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slide-wire  and  punched  tape  to  linearize 
e^.f .  for  exact,  counter-type  digital  read¬ 
out.  Needle  pointers  are  provided  for 
quick  reference.  Accuracies  are  within 
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BUILDER  of  the 
AN/FPS-50  BMEWS 
surveillance 
radar . . . 


LEADER  in  the 

development  of 
height-finding 


GENERAL 


PIONEER  in  the 

miniaturization  of 
components  for 
defense  electronics . . . 
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Roles  of  HMED* 


I 


DEVELOPER  of 

parametric  amplifiers 
for  improved  rad;Ar 
reception . . . 


radars . . . 


General  Electric’s 
Heavy  Military 
Electronics 
Department 


Seven  examples  of  the  roles  that  General  Electric’s 
Heavy  Military  Electronics  Department  is  play¬ 
ing  in  contributing  to  U.S.  defense  strength  are 
illustrated  here.  Of  course,  the  full  spectrum  of 
HMED  activities  is  much  broader.  It  includes 
work  in  radar,  sonar,  missile  guidance  and  control, 
and  computers;  in  data  handling,  communications, 
counter  measures,  and  ground  warfare;  in  air 
defense,  missile  defense,  and  product  service.  176-10 


7h>gress  Is  Our  Most  Imporfanf  Ph>duct 

ELECTRIC 

DEFENSE  ELECTRONICS  DIVISION,  SYRACUSE,  N.  Y. 

See  u:  ’.n  Booths  23  and  21,  AFCEA  Sliovi/ 
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JP RESIDENT  Kennedy’s  revised  mili¬ 
tary  budget  sent  to  Congress  on 
March  28  calls  for  a  net  increase  of 
$1,954,000,000  in  new  appropriations 
of  which  $650  million  will  be  spent 
in  fiscal  year  1962.  These  funds  will 
raise  the  military  budget  for  the 
coming  fiscal  year  to  $43.8  billion. 
In  new  obligational  authority  the 
Navy  receives  $1,485,000,000;  the 
Air  Force,  $412  million;  the  Army 
$265  million,  and  the  Office  of  the 
Secretary  of  Defense,  $46  million. 

The  budget  increases  are  designed, 
according  to  Mr.  Kennedy,  “to  chart 
a  fresh,  clear  course  for  our  security 
in  a  time  of  rising  dangers  and  per¬ 
sistent  hope.”  Major  items  contained 
in  the  revised  message  are  additional 
funds  for  three  missiles,  Polaris, 
Minuteman  and  Skybolt,  to  boost  the 
United  States  weapon  arsenal  of 
strategic  missiles. 

The  Navy’s  Polaris  program  re¬ 
ceived  $1.34  billion  in  new  obliga¬ 
tional  authority.  This  amount  in¬ 
cludes  funds  to  begin  construction  of 
five  additional  Polaris  submarines  in 
1%1  and  to  construct  ten  additional 
subs  in  1962.  This  will  result  in 
twenty-nine  Polaris  submarines  in 
operation  by  the  end  of  1964  rather 
than  1966.  Also,  funds  will  be  spent 
to  develop  the  Polaris  A3 — the  2,500 
mile  range  missile,  and  to  increase 
the  number  of  Polaris  missiles  used 
for  practice  firings. 

Minuteman,  the  Air  Force’s  air-to- 
ground  missile,  received  an  increase 
of  $96  million.  Involved  will  be  ad¬ 
ditional  funding  for  research  and 
development  to  improve  reliability, 
accuracy,  range  and  reentry;  an  in¬ 
crease  in  the  allocation  of  missiles 
for  practice  firing;  replacement  of 
the  three  mobile  Minuteman  squad¬ 
rons  funded  in  January  by  three 
fixed-base  squadrons ;  development 
work  on  the  mobile  version  will  con¬ 
tinue;  and  a  doubling  of  the  produc¬ 
tion  capacity  for  Minuteman. 

The  Air  Force  Skybolt,  an  air 
launched  ballistic  missile,  received  an 
additional  $50  million.  The  Skybolt’s 
“successful  development  and  produc¬ 
tion  may  extend  the  useful  life  of 
our  bombers  into  the  missile  age.” 

The  nation’s  space  programs  were 
included  in  the  revised  budget  mes¬ 
sage.  An  additional  $226  million 
will  be  spent  for  Dyna  Soar,  Advent, 
Defender,  Discoverer,  “and  certain 
other  programs.” 

Midas  program  for  detecting  mis¬ 
sile  launchings  with  satellite-borne 
infrared  sensors  received  an  increase 
of  $60  million  to  accelerate  comple¬ 
tion  of  the  development  phase  of  the 
program. 


Other  items  receiving  increased 
funds  for  strengthening  and  protect¬ 
ing  our  strategic  deterrent  and  de¬ 
fenses  include  Strategic  Air^  Com¬ 
mand  ground  alert  forces  which  re¬ 
ceived  $44.6  million  to  permit  about 
half  of  the  B-52  and  B-47  forces  on 
ground  alert  and  to  provide  bomb 
alarm  detectors  and  signals  at  key 
warning  points;  Command  and  Con¬ 
trol  facilities  which  received  $16.4 
million  to  improve  the  invulnerability 
of  strategic  command  and  control 
posts  or  centers;  Air  Defense  Capa¬ 
bility  which  received  $23  million  to 
permit  the  air  defense  system  to  cope 
with  a  combined  ballistic  missile  and 
manned  bomber  attack. 
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Budget 

Revisions 


The  budget  revisions  include  funds 
for  increasing  limited  war  forces. 
Items  include  money  for  research,  de¬ 
velopment  and  procurement  of 
limited  warfare  weapons.  An  addi¬ 
tional  $122  million  is  recommended 
to  speed  up  limited  warfare  research 
and  development  programs;  to  initi¬ 
ate  new  programs,  especially  non¬ 
nuclear  weapons  and  equipment;  to 
increase  fire  power,  mobility  and 
communications.  An  additional  $230 
million  will  be  spent  for  such  items 
as  helicopters,  rifles,  electronics  and 
communications  equipment,  non¬ 
nuclear  weapons,  improved  ammuni¬ 
tion  and  torpedoes.  Funds  totaling 
$45  million  will  be  used  for  develop¬ 
ing  an  advanced  tactical  fighter  em¬ 
phasizing  non-nuclear  capabilities. 

Also  recommended  is  $25  million 
for  modification  of  the  F-105  tactical 
fighter  to  improve  its  capability  to 
handle  conventionally  armed  ord¬ 
nance  items,  and  to  increase  its  suit¬ 
ability  for  airstrips  of  all  types. 

Funds  are  provided  for  increased 
personnel,  training  and  readiness  for 
conventional  forces.  $39  million  is 
recommended  for  increases  in  military 
personnel.  This  amount  would  pro¬ 
vide  for  13,000  additional  men  for 
all  the  services — Army,  5,000;  Navy 
3,000;  Air  Force,  2,000;  Marines,’ 
3,000.  An  additional  $65  million  is 
provided  for  increased  readiness 
training  of  Army  and  Air  Force 
units. 


The  revised  budget  calls  for  re¬ 
ductions  in  several  areas.  First,  can¬ 
cellation  of  the  last  two  squadrons  ol 
Titan  missiles  originally  contem¬ 
plated.  These  would  have  cost  $270 
million.  $100  million  in  the  1962 
budget  can  be  saved  by  this  adjust- 
ment.  Second,  acceleration  of  thi* 
phase-out  of  a  number  of  B-47 
bomber  wings;  1962  savings,  $35 
million.  Third,  immediate  phase-out 
of  the  subsonic  Snark  airbreathing 
long  range  missile;  1962  savings,  ST 
million.  Fourth,  cut-back  on  the  B-70 
manned  bomber  program.  The  B-70 
will  not  be  developed  as  a  full  weap- 
ons  system,  but  “the  program  will  be 
carried  forward  essentially  to  explore 
the  problems  of  flying  at  three  times 
the  speed  of  sound  with  an  airframe 
potentially  useful  as  a  bomber,  with 
the  development  of  a  small  number 
of  prototype  aircraft  and  related 
bomb-navigation  systems.”  $220  mil¬ 
lion  requested  for  1962,  $138  million 
less  than  the  amount  included  in  the 
January  budget.  B-70  program  will 
cost  $1.3  billion  before  its  comple¬ 
tion  in  1967,  but  this  amount  is  $1.4 
billion  less  than  that  previously 
planned. 

Fifth,  the  entire  nuclear-powered 
aircraft  program  is  to  be  transferred 
to  the  Atomic  Energy  Commission  as 
a  non-defense  research  item  and  will 
include  termination  of  development 
effort  on  both  approaches  to  the 
nuclear  powder  plant,  comprising  re¬ 
actor  and  engine,  and  on  the  air¬ 
frame.  However,  scientific  research 
and  development  wdll  be  carried  for¬ 
ward  in  the  fields  of  high  tempera¬ 
ture  materials  and  high  performance 
reactors.  1962  savings,  $35  million. 

Sixth,  cancellation  of  the  develop¬ 
ment  program  of  the  Eagle  air  de¬ 
fense  program  for  the  fleet,  with  esti¬ 
mated  savings  of  almost  $57  million 
in  1961  and  1962. 

Seventh,  cancellation  of  plans  to 
install  Polaris  missiles  on  the  cruiser 
Long  Beach,  with  savings  in  1962 
of  $58  million. 

Eighth,  inactivation  of  73  domestic 
and  foreign  installations.  Although 
no  net  savings  are  expected  to  be 
realized  from  these  inactivations  in 
1962,  in  subsequent  years  savings 
are  estimated  at  $220  million  per 
year. 

With  these  revisions,  the  military 
budget  proposed  by  President  Ken¬ 
nedy  calls  for  new  obligational 
authority  totalling  $41,371.1  billion 
in  fiscal  1961  and  43,794.3  billion 
in  fiscal  1962.  The  net  expenditures 
are  $42,500  billion  in  1961  and 
$43,800  billion  in  1962. 
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THE  STELMA  DAC  V 


Test  Pattern  Distortion  Generator  transmits 
‘‘Quick  Brown  Fox”  test  message,  repeated 
characters,  or  reversals  with  zero  distortion 
or  any  amount  of  distortion  (including 
“switched  bias”)  from  0  to  49%  in  1%  steps. 
Station  call  symbols  may  be  conveniently 
programmed  in  the  field. 


All  so|id*state  design  exceptData-Scan  Scope 


Provides  peak  distortion  readings  which  hold 
indefinitely  and  can  be  reset  manually  or 
automatically.  The  direct  meter  read-out 
eliminates  the  need  for  interpretation  of 
bouncing  pips  or  dots  on  an  oscilloscope. 
Signal  distortion  measurements  may  be  ex¬ 
tended  to  a  number  of  remote  positions  in 
a  station  by  the  use  of  extension  meters. 


Enables  unskilled  operators  to  make  accu¬ 
rate,  unambiguous  measurements  on  start/ 
stop  or  synchronous  signals.  Automatic 
phasing  provided  for  synchronous  operation 
by  means  of  digital  servo  which  locks-in  orv 
incoming  signals.  M 


DATA  ANALYSIS  CENTER 

DAC  V 


Accomodates  any  signalling  rate  up  to  600 
baud,  and  any  code  from  7  to  16  unit  inter¬ 
vals  per  character. 


rum 


An  Integrated  Grouping  of  New  Digital 
Test  Instruments  for  Maintaining 
Telegraph  Circuits  and  Equipments. 

Fulfill  today's  needs  and  provide  for 
tomorrow's  changes. 


Digital  circuitry  for  accuracy,  long-term  pre 
cision  and  reliability. 


Data-Scan  Scope  provides  a  means  of  view¬ 
ing  data/telegraph  signals  while  traffic  is 
being  transmitted,  by  selecting  a  single 
character,  blanking  the  characters  that  fol¬ 
low,  and  presenting  the  selected  character 
on  a  five-inch  long-persistence  screen.  Oper¬ 
ation  may  be  automatic  or  manual. 


The  STELMA  DAC  V  is  an  entirely  new  approach 
to  the  art  of  data/telegraph  distortion  analysis  and 
test  transmission.  By  means  of  digital  computer 
techniques  and  solid-state  devices  the  DAC  V  pro¬ 
vides  a  degree  of  long-term  accuracy  and  reli¬ 
ability  never  before  possible  with  analogue  elec¬ 
tron  tube  equipments. 

In  addition  to  providing  a  comprehensive 
analysis  of  circuit  problems,  the  DAC  V 
permits  an  untrained  operator  to  make  accurate, 
unambiguous  measurements  by  simply  reading 
a  number  on  a  meter. 


Highly  accurate  and  stable  timing  source- 
plug-in  modules  determine  operating  rates 
—crystal  oscillators  and  variable  oscillator 
provided. 


Send  for  Technical  Bulletin  CSB-0504  to  obtain  complete  information  on  the  DAC  V 
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New  Frontiers  in  System  Engineering  at 


THEI 


MITRE 


CORPORATIO 


n 


"System"  has  become  a  much-used  term  in  engineering.  It  is  all  things  to  all  men.  It  may 
be  a  simple  circuit,  an  automatic  control,  a  computer  or  a  complex  world-wide  system  such 
as  the  command  and  control  system  of  the  Strategic  Air  Command.  MITRE  works  in  all 
of  these  areas  within  a  total  system  context.  As  Technical  Advisor  to  the  United  States 
Government  —  notably  the  Air  Force  Electronics  Systems  Division  —  MITRE  is  engaged  in 
system  analysis,  broad  conceptual  design  and  inter-system  integration  for  such  command 
and  control  programs  as: 


•  An  oversea  theatre  tactical  air  weapons 
control  and  warning  system 

•  Extension  of  DEWline 

•  SAGE  Air  Defense  System 

•  NORAD  Combat  Operations  Center 

•  Weather  Observation  and  Forecasting  — 
a  global  semi-antomatic  electronic  system 


•  Intelligence  Data  Handling  System  — 
high-speed  processing  of  world-wide 
information 

•  Strategic  Air  Command  and  Control 
System 

•  Electromagnetic  Intelligence  System  —  a 
world-wide  system 


In  conjunction  with  its  system  work,  MITRE  conducts  a  vigorous  program  of  electronic 
research  and  experimentation  in  system  engineering  technology.  Outstanding  engineers  and 
scientists  interested  in  working  on  problems  vital  to  the  nation  and  its  security  are  invited 
to  direct  inquiries  in  confidence. 


Openings  are  also  available  at  MITRE’s  facilities  in  ^iontgomery,  JIabama  and  7ort  IValton  Beach,  Jlorida 

Write  to  Vice  President  — Technical  Operations 

THE  MITRE  CORPORATION 

Post  Office  Box  208,  36-MS  •  Bedford,  Massachusetts 


•St 


A  brochure  wore  fully  describing  MITRE  and  its  activities  is  available  upon  request. 
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Vour  AFCEA-Signal  staff  attended 
the  recent  International  Radio  Engi¬ 
neering  Show  in  New  York  both  as 
reporters  and  exhibitors.  We  want 
to  thank  the  many  AFCEA  members 
who  stopped  at  Booth  Number  4226B 
to  talk  to  us. 

The  press  was  privileged  to  meet 
Dr.  Franz  Ollendorf,  Overseas  Vice 
President  of  IRE  and  Research  Pro¬ 
fessor  at  the  Technion-Israel  Insti¬ 
tute  of  Technology  at  the  opening 
press  conference.  In  his  discussion  of 
electronics  in  the  near  east,  Dr. 
Ollendorf  stated  that  development  is 
hindered  by  a  lack  of  either  a  vacu¬ 
um  tube  or  a  transistor  factory. 
However,  education  in  electronics  has 
reached  a  very  high  level  in  Israel, 
both  on  a  theoretical  and  a  practical 
level.  Israeli  scientists  are  particular¬ 
ly  proud  of  the  work  being  done  in 
medical  electronics  to  alleviate  the 
tribulations  of  the  deaf  and  blind. 

Lloyd  V.  Berkner,  IRE  President, 
spoke  with  enthusiasm  of  the  pros¬ 
pects  of  the  industry  over  the  next 
ten  years.  He  predicted  growth  in  the 
four  major  areas  of  communications, 
automation,  space  and  solid  state 
physics. 

Space  precludes  a  discussion  of 
many  of  the  excellent  papers  pre¬ 
sented  at  the  Show,  but  we  would 
like  to  mention  briefly  some  of  the 
best. 

Technical  Discussions 

The  laser  radar  became  experi¬ 
mentally  possible  only  last  Julv  with 
the  historic  achievement  by  T.  H. 
Maiman  of  the  first  operating  laser 
light  source,  according  to  a  group 
of  engineers  from  the  Hughes  Re¬ 
search  Laboratories.  Among  the 
many  potential  applications  of  the 
laser,  the  laser  radar  appears  to  be 
4^)ne  of  the  most  promising.  The  rubv 
laser  is  a  good  light  source  for  an 
optical  radar  because  it  provides  in¬ 
tense  pulses  of  monochromatic  light 
in  a  sharply  directional  beam.  The 
intense  beam  of  red  light  is  gen- 
-erated  in  an  efficient  manner  in  a 
ruby  crystal  with  linear  dimensions 
of  the  order  of  one  inch.  The  ruby 
is  driven  by  a  pulse  of  white  light 
from  a  gaseous  flash  tube.  The  pulsed 
nature  of  the  device  is  compatible 
with  pulse-ranging  techniques. 

The  red  light  output,  at  6943  A, 
is  confined  to  spectral  band  of  the 
order  of  0.1  A  in  width.  This  allows 
narrowband  spectral  filtering  to  be 
employed  at  the  receiver  to  discrimin¬ 
ate  against  optical  “noise.”  By  virtue 
of  the  coherence  of  the  laser,  the 
light  output  is  collimated  into  an 
extremely  narrow  beam,  making  high 


angular  resolution  possible  with  no 
auxiliary  optics.  Existing  ruby  lasers 
provide  beamwidths  of  less  than  one 
degree. 

The  Voice  of  America,  the  inter¬ 
national  broadcasting  service  of  the 
U.  S.  Information  Agency,  speaks 
for  America  in  more  than  26  dif¬ 
ferent  languages.  The  technical  sys¬ 
tem  which  makes  this  possible  and 
future  plans  for  strengthening  the 
network,  were  discussed  by  E.  T. 
Martin  and  G.  Jacobs  of  USIA.  Pre¬ 
sent  facilities  of  the  Voice  of  America 
in  continental  United  States  consist 
of  thirty  short-wave  transmitters  at 
seven  locations  ranging  in  power 
from  25  to  200  kilowatts.  Overseas 
installations  include  nine  relav  sta- 

0f 

tions  with  47  transmitters  ranging 
in  power  from  35  to  100  kw. 


highlights  of  the 
IRE  show 


A  SIGNAL 
STAFF  REPORT 

A  new  transistor  material — gallium 
arsenide — was  discussed  in  a  paper 
by  M.  E.  Jones  and  E.  C.  Wurst  of 
Texas  Instruments,  Inc.  The  two 
engineers  reported  that  the  new  com¬ 
pound  has  several  advantages  over 
silicon  or  germanium,  the  materials 
now  most  commonly  used  in  tran¬ 
sistors.  Gallium  arsenide  is  expected 
to  allow  transistors  to  be  made 
which  will  be  capable  of  operation 
at  350-400  degrees  Centigrade,  con¬ 
siderably  higher  than  those  tolerated 
by  silicon  transistors. 

The  report  added  that  the  gallium 
arsenide  transistors  have  already 
been  produced  in  prototype  form  and 
have  shown  themselves  capable  of 
operation  at  higher  frequencies  as 
well  as  higher  temperatures.  In  ad¬ 
dition,  the  faster  switching  tech¬ 
niques  made  possible  with  the  new 
devices  give  every  appearance  of 
making  them  superior  in  many  ap¬ 
plications  to  either  silicon  or  ger¬ 
manium  transistors. 

A  new  kind  of  radar  which  looks 
straight  up  at  the  sky  and  prints 
out  a  paper  tape  recording  of  the 
height  and  density  of  clouds  to  pro¬ 
vide  advance  information  about  ap¬ 


proaching  storms  and  overcasts  was 
discussed  by  engineers  of  the  Olym¬ 
pic  Radio  and  Television  Division  of 
the  Siegler  Corporation.  Now  in  serv¬ 
ice  with  both  the  Air  Force  and  the 
United  States  Weather  Bureau,  the 
system  operates  by  means  of  a  con¬ 
tinuing  stream  of  radar  pulses  sent 
out  by  a  transmitter  at  a  frequency 
of  35  kmc.  A  7-foot  reflector  dish 
focuses  the  radar  signal  like  a  pierc¬ 
ing  light  ray  into  a  very  narrow 
beam  which  penetrates  clouds  to  a 
height  of  60,000  feet.  It  even  detects 
clouds  too  diffused  to  be  visible  to 
the  naked  eve. 

ISetv  Products 

The  Martin  Company  exhibited  a 
new  communications  system  that 
makes  use  of  digital  techniques. 
Called  RACEP,  this  discrete  address 
system  is  a  portable  communications 
equipment  that  provides  telephone- 
type  service  without  wires  or  switch¬ 
ing  centrals.  It  is  a  broadband  sys¬ 
tem  in  which  voice  is  converted  to 
coded  pulse  groups  in  a  time-fre¬ 
quency  matrix,  and  then  processed 
for  transmission  in  the  VHF  or  L^HF 
regions.  The  receiver  reconstructs 
the  voice  message  by  converting  the 
received  information  pulses  into  con¬ 
ventional  analog  audio  signals.  With 
this  code-signal  system,  the  user 
calls  —  discretely  addresses  — 
other  user  exclusively.  The  unique-^ 
ness  of  each  subscriber’s  time-fre¬ 
quency  code  makes  the  Discrete  Ad¬ 
dress  system  very  reliable  in  an  en¬ 
vironment  of  high  interference.  Con¬ 
ference  and  command  override  user 
options  give  this  system  the  broadest 
possible  application — military  or  ci¬ 
vilian. 

A  fully  portable  atomic  frequency 
standard  for  general  use  was  ex¬ 
hibited  by  STL  Products,  a  division 
of  Space  Technology  Laboratories. 
Frequency  stabilization  is  provided 
by  an  optically  pumped  rubidium  87 
cell.  Weighing  only  45  pounds,  it  has 
a  long  term  stability  of  I  part  in 
10’®  RMS  and  a  short  term  stability 
of  2.5  parts  in  10’®  RMS.  The  unit 
is  now  available  at  a  price  of  S22,500. 

The  epitaxial  “growing”  of  semi¬ 
conductor  materials  makes  possible 
germanium  and  silicon  devices  far 
more  versatile  and  efficient  than  con¬ 
ventional  types  of  transistors,  engi¬ 
neering  officials  of  Sylvania  Electric 
Products  Inc.  stated  in  their  an¬ 
nouncement  of  a  new  line  of  tran¬ 
sistors.  Dr.  William  J.  Pietenpol, 
Vice  President  and  General  Manapr 
of  Sylvania’s  Semiconductor  Divi¬ 
sion,  described  the  new  epitaxial 
technique  as  achieving  “what  has 
{Continued  on  page  91) 
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/rom  a/i  established  source,  - -  7  — - - —  i 

a  newly-widened  line .. .  - 

TELERAD  R-F  Systems,  Instruments,  and  Components 


At  Telerad  Division  of  The  Lionel  Corporation,  we  are 
continually  broadening  our  line  of  products  and  services 
in  r-f  communications.  We  offer  complete  transmission 
systems,  a  full  line  of  waveguide  and  coaxial  components, 
and  custom-engineered  instrumentation  on  request. 
Telerad  has  long  held  an  excellent  reputation  for  preci¬ 
sion  products,  manufactured  to  the  most  demanding 
industrial  and  MIL  specifications.  The  Telerad/Lionel 
force  gives  an  ever  increased  capability  in  the  field  of  r-f 
communications,  both  in  an  expanded  line  of  hardware 


and  in  special  orders  for  systems  constructed  to  your 
specifications. — ■ — A  few  of  the  instruments  and  compo¬ 
nents  available  from  Telerad  include:  power  supplies, 
signal  generators,  antennas,  feeds  and  horns,  missile  radar 
beacons,  mixers,  duplexers,  directional  couplers,  rotary 
joints,  filters,  attenuators,  wavemeters,  frequency  meters, 
fixed  and  flexible  waveguides,  and  many  other  products. 
■ — For  an  established  source  of  radio-frequency  systems 
or  components,  contact:  Telerad/Government  Support 
Division. 


THE  LIONEL  CORPORATION  Hoffman  Place,  HiUside,  New  Jersey 


midwest  program  on 
airborne  television 
instruction 


ment.  Schools  are  encouraged  to  install  for  line-of-sight 
transmission  because  hilly  terrain,  tall  buildings  and 
other  variables  will  affect  reception.  Adequate  signals 
were  transmitted  from  an  airplane  up  to  225  miles  in 
1948  by  Westinghouse  Electric  Corporation  in  an  ex¬ 
periment  labeled  “Stratovision.” 

MPATI  signals  can  be  received  in  the  classroom  by  two 
systems.  One  is  the  individual  receiver  installation  where 
each  set  is  equipped  with  its  own  antenna  to  pick  up  the 
UHF  signal.  (Most  television  sets  are  built  to  receive 
VHF  signals  only.)  The  alternative  is  the  system  in<| 
stallation  whereby  a  master  outdoor  antenna  picks  uj]| 
the  UHF  signal  and  feeds  it  through  a  converter  and 
amplifier  to  VHF  receivers  in  the  school. 


NSTRUCTIONAL  TELEVISION 


process  ol 

JL  development,  is  not  uncommon  today.  In  fact,  it  was 
more  than  a  decade  ago  that  the  military  services  pio¬ 
neered  this  combination  of  education  and  television. 

Experts  agree  that  television  has  taken  great  strides 
toward  the  improvement  of  education.  Now  a  new  tech¬ 
nological  ingredient  is  being  added  which  greatly  ex¬ 
pands  the  potential  of  both  television  and  education. 

The  new  ingredient  is  an  airplane.  It  is  part  of  a  bold 
experiment  being  conducted  by  the  Midwest  Program  on 
Airborne  Television  Instruction  (MPATI),  headquartered 
at  Purdue  University  in  West  Lafayette,  Indiana.  A 
four-engine  DC-6AB,  loaded  with  taped  instructional 
courses  made  by  teachers  screened  from  the  best  avail¬ 
able  in  the  country,  leaves  Purdue  University  Airport  for 
its  assigned  pressure  altitude  of  23,000  feet  over  Mont¬ 
pelier,  Indiana,  40  miles  south  of  Fort  Wayne.  One  hour 
and  10  minutes  after  leaving  the  ground,  the  airplane  be¬ 
gins  tacking  within  a  circle  of  10-miles  radius  or  less  and 
transmitting  air-to-ground  signals  to  a  potential  5,000,000 
students  in  six  states.  The  telecast  area — encompassing 
some  127,000  square  miles  and  13,000  schools — covers 
parts  of  Illinois,  Indiana,  Kentucky,  Ohio,  Michigan  and 
Wisconsin. 

A  demonstration  period,  consisting  of  signal  patterns 
and  later  some  taped  courses,  is  being  carried  out  this 
spring.  A  full  academic  year  of  courses — on  the  elemen¬ 
tary,  secondary  and  college  levels — will  begin  September 
1,  running  six  hours  a  day,  four  days  a  week.  Two  20 
or  30  minute  lessons  are  telecast  every  hour  over  each 
channel,  or  a  total  of  12  lessons  a  day  during  the  dem¬ 
onstration  period.  During  the  1961-62  academic  year, 
this  total  will  increase  to  24  lessons  a  day. 

A  survey  by  the  MPATI  staff  in  late  1%0  indicated 
that  more  than  half  a  million  students  in  16,000  class¬ 
rooms  anticipated  looking  on  during  these  early  telecasts. 
More  than  20  schools  in  the  six  states  have  been  equipped 
without  cost  by  television  equipment  manufacturers  to 
serve  as  model  schools  for  observation  by  area  teachers, 
school  board  members  and  others.  Ten  teachers,  screened 
from  more  than  300  applicants,  are  currently  at  produc¬ 
tion  centers  around  the  country  recording  their  courses 
on  tape. 

The  demonstration  period  gives  the  schools  an  oppor¬ 
tunity  to  observe  the  courses,  check  the  quality  of  the 
signals  received  and  install  and  test  their  receiving  equip¬ 


Costs  of  Airborne  Transmission 

The  cost  of  equipping  a  classroom  (borne  by  the 
school)  depends  on  the  distance  of  the  school  from  the 
airborne  station.  The  greater  the  distance,  the  more 
elaborate  the  antenna  must  be.  The  cost  per  room  of  the 
individual  antenna  system  remains  constant  regardless  of 
the  number  of  rooms.  This  is  estimated  at  $400  for 
schools  within  a  100-mile  radius  of  Montpelier.  The 
system  installation  costs  less  per  room,  however,  as  the 
number  of  rooms  increases.  For  instance,  the  equipping 
of  two  classrooms  at  a  school  within  100  miles  of  Mont¬ 
pelier  would  cost  $800  per  room;  20  rooms  about  $280 
per  room. 

Capital  and  operating  costs  of  airborne  transmission 
are  estimated  at  about  one-half  that  of  equivalent  ground- 
based  facilities.  In  fact,  it  would  require  14  ground- 
based  stations  to  cover  the  same  geographic  area. 

If  the  project  merits  continuation  after  June,  1962,  a 
permanent  organization  will  have  to  take  over  its  man¬ 
agement  and  financing.  What  form  this  organization 
might  take  is  debatable,  but  it  likely  will  have  to  be  an 
interstate  or  inter-school  district  compact  operating  on 
a  tax-supported  or  voluntary  fee  basis. 

The  experimental  program  is  being  financed  by  a 
$4,500,000  Ford  Foundation  grant  and  contributions 
from  private  industry.  The  total  project  cost  is  $7,750,000. 

Three  Megacycle  Band  Width  Transmission 

Transmission  from  the  airplane  initiates  from  two 
video  tape  recorders,  one  for  each  UHF  channel  (72  and 
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76)  assigned  by  the  Federal  Communications  Commis¬ 
sion.  Concurrent  with  the  MPATI  experiment,  CBS  Lab¬ 
oratories,  Inc.,  with  the  cooperation  of  the  Minnesota 
Mining  and  Manufacturing  Co.,  are  studying  narrow- 
band  telecasting.  This  technique  would  permit  broad¬ 
casting  a  video  image  within  a  three-megacycle  band 
width  instead  of  the  conventional  six-mcgacycle  band, 
and  has  the  potential  of  doubling  the  number  of  courses 
which  could  be  carried  over  a  standard  UHF  channel. 
With  an  eventual  three  channels  and  the  use  of  the  nar¬ 
row-band  technique,  sponsors  of  the  airborne  project 
visualize  the  possibility  of  telecasting  72  separate  lessons 
a  day. 

Transmissions  from  the  two  video  tape  recorders  feed 
through  a  control  console  (with  monitor  attached)  into 
two  parallel  five-kilowatt  peak  power  transmitters.  These 
transmitters  feed  into  a  multiplexer  and  then  into  a  gyro- 
stabilized  antenna,  extending  24  feet  below  the  airplane. 

The  antenna  assembly  consists  of  an  11-foot,  slotted- 
cylinder  coaxial  antenna  mounted  on  a  21-foot  mast.  The 
entire  assembly  pivots  from  a  horizontal  position  for  take¬ 
off  and  landing,  to  a  vertical  position  for  telecasting.  As 
the  airplane  banks  and  turns,  the  antenna  pivots  to 
maintain  its  vertical  position. 

Power  for  the  broadcasting  station  is  supplied  by  an 
auxiliary  unit  mounted  in  the  rear  of  the  plane,  a  gas 
turbine  driving  an  85-kilowatt,  400-cycle  generator.  Most 
of  the  equipment  has  been  converted  to  operate  from 
this  generator,  but  four  kilowatts  have  been  converted 
to  60-cycIe  power  for  synchronizing  the  television  sync 
generator  and  other  equipment,  such  as  the  monitor  con¬ 
sole. 

A  vidicon  camera  chain  is  being  used  for  reading 
opaque  cards  during  station  breaks. 
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Solid  State  Electronics  for 
TELECOMMUNICATIONS 


Mew  TRAMSISTORIZiD  UUPRINTiR  RiPiATtRS 


DIAMOND.TRIPAC 


For  High  Speed  Data  S  Teletype  Transmission 

Incorporating  Solid  State  Relay  530C,  these 
new  repeaters  offer  greatly  simplified, 
maintenance-free,  operation  over  lines  with 
heavy  AC  interference,  high  leakage  and  large 
amounts  of  characteristic  distortion.  Units 
are  non -critical  as  to  location  in  telegraph 
loop.  Repeated  signal  is  clear  and  consistent. 
Five  complete  units  mount  in  standard  19" 
relay  rack. 


OPERATES  ON  SELF  POWER  DURING  POWER  FAILURES 


MODEL  530-C 


TELEPRINTER  RELAY 

Featuring  built-in  reliability  and  ruggadnass,  these  units 
nav0  long  maintenance-froe  life.  Proved  by  over  three 
j^ars  use  m  field  by  major  communications  companies. 

°  ^  r®'’''  ^P®  t«letypewriters  and 

Z'®  spark  suppressors  and  rectifiers. 
Easily  mounts  within  teleprinter  housing. 

Creates  no  radio 
frequency  interference 

AUTOMATIC  TELEPRINTER 
MOTOR  CONTROL 


H 


Proyid®s  automatic  control,  of  the  sending  and  re¬ 
ceiving  teleprinter  drive  motors.  Reduces  wear  and 
maintenance  on  motor  end  clutch  mechanical  as- 
semWi®s-gen®rat®s  no  heat  -  90%  saving  in  size  and 

Sfrftlnn  ^  ^ounts  jn  teleprinter  without  mod¬ 
ification.  No  special  starting  or  stopping  signals 

Mar^*^’  20  to  60  rnil  neutra?  or 


MODEL  550 


TREPAC  CORPORATION  OF  AMERICA 

W.  HAMILTON  AVE.  ENGLEWOOD,  N.  J. 
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The  standard  MPATI  aircrew  consists  of  a  pilot,  co¬ 
pilot  and  flight  engineer  to  man  the  airplane  and  one 
engineer  and  two  technicians  to  handle  the  telecasting 

equipment.  ,  .  i  in 

A  second  MPATI  airplane,  identical  to  the  first  ami 

containing  a  duplicate  set  of  taped  courses,  serves  as  a 
standby  in  case  of  mechanical  or  weather  difficulties. 
Both  airplanes  were  equipped  by  Westinghouse.  They 
were  purchased  from  Slick  Airways.  Inc.,  for  whom  they 
served  as  passenger  airplanes  on  far  eastern  Pacific  runs. 

Each  airplane  grosses  about  88.500  pounds  when  in 
the  air,  including  13,000  pounds  of  television  and  other 
special  equipment.  Fuel  amount  is  calculated  so  that 
they  can  land  as  far  away  as  Atlanta.  Georgia,  if  weather 
conditions  prevent  landing  at  Purdue. 

A  study  of  U.  S.  Air  Force  meteorology  records  and 
the  use  of  the  standby  airplane  have  led  engineers  to  pre¬ 
dict  that  MPATI  can  remain  on  station  better  than  05 
per  cent  of  the  time. 

Tape  Processing  Center 

All  lessons  transmitted  from  the  airplane  are  first  re¬ 
corded  on  video  tape.  At  a  Tape  Processing  Center  on 
the  Purdue  campus,  experts  in  both  education  and  tele¬ 
vision  review  the  taped  courses  for  approval  or  rejec¬ 
tion.  The  center  is  composed  of  three  principal  parts: 
three  video  tape  recorders  for  duplicating  tapes;  three 
viewing  rooms  with  monitors  hooked  up  to  the  tape  re¬ 
corders;  and,  a  file  area  with  room  for  about  3,500  tapes. 

It  is  estimated  that  the  first  12  courses  produced  total 
about  780  miles  of  tape.  The  airplane  carries  two  days’ 
tapes  so  that  if  it  is  forced  to  land  at  a  distant  airfield,  it 
is  able  to  telecast  the  following  day  without  reloading. 

The  center  keeps  duplicates  on  file  for  five  weeks  of 
courses — a  total  of  240  tapes  during  the  demonstration 
period. 


Future  of  Airborne  Television 

Aviation  and  television  technology  have  been  com¬ 
bined  to  turn  a  new  light  on  American  education.  Even 
in  aviation,  the  project  may  have  important  implications. 
Brigadier  General  Milton  W.  Arnold.  USAF  (Ret.),  has 
said : 

“This  project  is  of  real  importance  to  the  aviation  in¬ 
dustry,  representing  a  ‘breakthrough’  into  a  new  field  of 
usefulness  for  aircraft.  We  are  hopeful  that  the  science 
of  aeronautics  will  be  advanced  through  this  new  tech¬ 
nique  of  education.” 

In  education,  airborne  television  represents  a  means 
to  upholding  quality  in  the  face  of  a  steady  increase  in 
enrollments  in  American  schools  and  colleges.  It  is  not 
aimed  at  replacing  the  teacher.  Airborne  television’s 
purpose  is  to  supplement  teachers  and  to  free  them  from 
involved  classroom  presentations  for  the  more  challenging 
tasks  of  working  with  individual  students,  helping  stu¬ 
dents  apply  new  knowledge  and  fostering  independent 
study  and  research. 

If  the  airborne  project  proves  successful,  it  may  en¬ 
courage  similar  regional  undertakings  in  other  sections 
of  the  country.  The  airborne  system  could  be  used  for 
broadcasting  courses  in  adult  education.  In  fact,  MPATI 
will  use  it  for  such  this  summer  as  a  means  of  assisting 
classroom  teachers  attending  workshops  throughout  the 
region.  The  system  also  might  have  implications  for 
speeding  the  educational  process  in  underdeveloped  na¬ 
tions  where  illiteracy  is  a  big  barrier  to  learning.  The 
teaming  up  of  television  and  aviation  would  seem  to 
open  up  possibilities  faster  than  mankind  can  master 
them  and  put  them  to  use. 
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Supersensitive 


Magnesium  Oxide  Target 
Storage  Capabilities 


Typical 

Applications 


Image 

Orttiicon 

Type 


Features 


Spectral  Response 
(Angstroms) 


SENSITIVITY 
(photocathode  Ilium, 
in  f/c;  100%  Contrast 
Chart;  1/30  Sec.) 


Missile-  and  Satellite- 
borne  Systems 
Fire  Control 
Drone  Guidance 


Ruggedized 

High  Sensitivity 

Magnesium  Oxide  Target 

Non-burn-in 

Storage  Capabilities  ' 


GL-7409 

(Z-5358) 


3200-6950 

4500-Peak 

(S-10) 


Low-light-level 
Surveillance 
Space  Navigation 
Electro-optical  Telescope 
Systems 


GL-7538 

(Z-5294) 


High  Sensitivity 
Magnesium  Oxide  Target 
Non-burn-in 
Storage  Capabilities 


3200-6950 

4500-Peak 

(S-10) 


Aerial  Mapping 
Passive  Detection  Systems 
Spectrographic  Detectors 


Near-Infrared 
High  Sensitivity 
Magnesium  Oxide  Target 
Storage  Capabilities 


ZL-5395 


3200-10,800 
8000- Peak 
(S-1) 


200  TV  Lines 
at  10  »  f/c 
(No  filter) 


NEW  FROM  GENERAL  ELECTRIC 
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Diversified  line  now  available  from  stock 


General  Electric  now  offers  a  wide  and  diversified  line  of  camera 
tubes  which  incorporate  significant  breakthroughs  in  the  state  of  the 
art:  sensitivity  improved  50:1  ..  .  resolution  improved  by  as  much  as 
50%  .  .  .  life  extended  3-5  times  .  .  .  radical  new  design  and  construction 
features  (e.g.,  supersensitive,  long-life  magnesium  oxide  target  intro¬ 
duced  by  General  Electric). 
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General  Electric  continually  offers 
technical  camera  tube  seminars  in 
customer  plants,  A  limited  number 
of  open  dates  are  still  available. 
Ask  now  to  have  a  meeting  sc/ied- 
uled  for  your  group. 


*Rugg0diz0d  vrsiont  available  (ZL‘7805,  ZL-7806,  and  ZL-7807,  retpeetively).  Will  wilhtland  frequency  in  excess  of  MIL 
requirements,  and  DC  acceleration  in  excess  of  90  G‘«. 


GL-7969* 

(Z-5453) 

GL-5820 


Missile  Detection 


Ultraviolet 


Spectrographic  Detectors  High  Sensitivity 


Underwater  Observation 

Educational  TV 
Video  Taping 
Standard  Monochrome 
Broadcast 


Magnesium  Oxide  Target 

High  Sensitivity 
Stable  Performance 


GL-7293  Educational  TV  Improved  Landing 

(field-  Video  Taping  and  Shading 

mesh)  Standard  High-quality  Improved  Corner  Focus 

Monochrome  Broadcast  Sharp  Black-to-white 

Transition 


GL-7629  Closed  Circuit 

Training  Applications 
Special  Monochrome 
and  Color  Broadcast 


Supersensitive  at 
Low  Light  Levels 
Magnesium  Oxide  Target 
Non-burn-in 
Storage  Capabilities 


ocene  iiiummaiion: 
100  f/c 


Scene  Illumination: 
100  f/c 


Scene  Illumination: 
Color — as  low  as  5  f/c 
Monochrome — as  low 
as  1  f/c 


Extreme  Low-light-level 
Surveillance 
Orthicon  Intensifier 
Applications 
Underwater  Observation 


2500-7000 
3800- Peak 


3200-6950 

4500-Peak 

(S-10) 


3200-6950 

4500-Peak 

(S-10) 


3200-6950 

4500-Peak 

(S-10) 


6L-7967* 

(Z-5396) 


3200-7400 

4250-Peak 

(S-20) 


ADVANCED-DESIGN 
CAMERA  TUBES  FOR 
MILITARY  APPLICATIONS 


FOR  INFORMATION  on  the  above  tubes,  or  for  any  specialized  require¬ 
ments — including  Government-classified  projects,  contact  the  camera 
tube  representative  in  the  nearest  Power  Tube  Department  Regional 
Office.  General  Electric  Company,  Camera  Tube  Section,  Building  267, 
Schenectady  5,  New  York.  265^9545^8481-33 
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Direct  Energy  Conversion 

{Continued  from  page  43) 

on  solar  cells  is  being  directed  to¬ 
ward  increased  eflSciency  by  growing 
more  perfect  crystals  and  by  experi¬ 
menting  with  different  materials  such 
as  gallium  arsenide  and  cadmium 
sulfide. 

Fuel  Cells 

For  high  efficiency,  the  fuel  cell, 
which  dates  back  to  1802  and  Sir 
Humphrey  Davy,  is  the  most  promis¬ 
ing  device.  Unlike  the  thermoelectric 
and  the  thermionic  generators,  the 
fuel  cell  is  not  a  heat  engine — a  de¬ 
vice  that  takes  in  heat  at  high  tem¬ 
peratures  and  releases  it  at  a  lower 
temperature,  .converting  the  net  dif¬ 
ference  into  some  other  form  of  en¬ 
ergy,  such  as  electricity — or  mechan¬ 
ical  motion,  as  in  the  case  of  the  au¬ 
tomobile  engine. 

Heat  engines  are  limited  to  what  is 
known  as  the  Carnot  efficiency.  This 
efficiency,  worked  out  early  in  the 
nineteenth  century  by  the  French 
physicist  Sadi  Carnot,  is  the  differ¬ 
ence  between  the  input  and  output 
temperatures  divided  by  the  input 
temperature.  (In  the  formula,  tem¬ 
peratures  are  calculated  in  degrees 
Kelvin,  or  degrees  above  absolute 

(zero,  which  is  minus  460° F  or  minus 
273 °C.)  Actually,  no  heat  engine  ob¬ 
tains  even  the  Carnot  efficiency,  be¬ 
cause  of  energy  losses  in  heat,  fric¬ 
tion,  and  so  forth.  The  highest  effi¬ 
ciency  obtained  today  by  the  newest 
and  largest  central  power  stations  is 
in  the  neighborhood  of  42  per  cent. 

Being  a  battery,  the  fuel  cell  is 
limited  in  its  efficiency  only  by  chem¬ 
ical  reaction  principles,  in  which  two 
chemicals  are  fed  into  a  cell  where 
they  react  and  produce  both  an  elec¬ 
trical  charge  and  a  chemical  byprod¬ 
uct.  Theoretically,  a  fuel  cell  could 
be  100  percent  efficient.  An  efficiency 
of  60  to  80  per  cent,  however,  seems 
a  reasonable  and  practical  goal. 

Unlike  a  storage  battery,  a  fuel  cell 
does  not  have  to  be  recharged;  it 
generates  electricity  as  long  as  a  fuel 
(hydrogen,  propane,  etc.)  and  air 
(or  oxygen)  are  pumped  into  it.  In 
the  simplest  form  of  fuel  cell,  the 
Hydrox  cell,  hydrogen  and  oxygen 
gas  are  continuously  fed  through 
porous  carbon  rods  (electrodes)  and 
react  in  an  electrolyte,  such  as  po¬ 
tassium  hydroxide  solution,  to  form 
electricity  and  water.  Such  cells  have 
operated  continuously  for  five  years 
at  low  output  levels;  they  develop 
problems,  however,  as  output  levels 
are  increased. 

Dozens  of  variations  of  fuel  cells 
exist.  One  designed  by  Union  Car¬ 
bide  works  on  hydrogen  and  air  at 


room  temperatures  and  stimulates  the 
chemical  reaction  by  catalysts 
bedded  in  the  carbon  electrodes.  Cells 
of  this  type  have  run  continuously 
for  two  years  in  the  laboratory  and 
have  been  tested  in  the  Army  s 
“silent  sentry”  portable  radar. 

General  Electric  has  developed  a 
30-pound  power  pack  that  uses  30 
fuel  cells  and  can  produce  200  watts 
of  24-volt  d.c.  for  14  hours.  It  is 
recharged  by  replacing  a  fuel  unit 
about  the  size  of  a  beer  can,  which 
contains  a  metal  hydride,  a  com¬ 
pound  that  gives  off  a  steady  stream 
of  hydrogen  when  moistened.  Both 
the  Marines  and  the  Army  Signal 
Corps  are  interested  in  this  power 
pack. 

In  still  another  development,  the 
M.  W.  Kellogg  Company  is  working 
on  a  prototype  power  plant  for  the 
Navy  which  uses  an  amalgam  of  so¬ 
dium  in  mercury  and  oxygen  (from 
water)  to  produce  electricity.  Early 
prototypes  of  this  cell  produced  75 
kilowatts,  with  an  efficiency  of  60 
per  cent.  Each  cell  develops  twice 
the  voltage  of  the  Hydrox  cell  and 
weighs  only  1/30  as  much  as  a  lead- 
acid  storage  battery  with  an  equiva¬ 
lent  power  output. 

T  hermoelectricity 

The  direct  conversion  process 
which  is  receiving  most  attention  at 
the  present  time  is  thermoelectricity. 
In  mid-January  this  year,  the  Depart¬ 
ment  of  Defense  and  seven  technical 
societies  jointly  sponsored  a  Sym¬ 
posium  on  Thermoelectric  Energy 
Conversion  in  Dallas.  This  meeting 
attracted  an  attendance  of  600  physi¬ 
cists,  engineers  and  research  direc¬ 
tors,  who  shared  information  on  their 
problems  and  accomplishments.  Sig¬ 
nificantly,  two  of  the  eight  technical 
sessions  dealt  with  “device  construc¬ 
tion  and  performance.”  Significantly, 
too,  two  sessions  were  needed  to  con¬ 
sider  “synthesis  and  evaluation  of 
materials.” 

Thermoelectricity,  like  the  other  di¬ 
rect  conversion  processes,  is  a  very 
old  technique.  It  makes  use  of  two 
principles  discovered  early  in  the 
nineteenth  century.  As  early  as  1821, 
the  German  physicist  Thomas  Johann 
Seebeck  found  that  he  could  produce 
a  feeble  current  if  he  heated  a  joint 
between  two  dissimilar  metals  or 
minerals.  This  so-called  Seebeck 
effect  led  to  the  invention  of  the 
thermocouple,  widely  used  to  meas¬ 
ure  temperature.  In  1834,  the  French 
physicist  Jean  Charles  Peltier  found 
that  when  a  current  was  passed 
through  a  junction  between  two  dis¬ 
similar  metals,  heat  was  liberated 
when  the  current  was  in  one  direction 


and  absorbed  when  the  current  wa^ 
in  the  other  direction.  This  is  the 
so-called  Peltier  effect,  utilized  in  tht 
heat  pump.  Thermoelectric  air  con¬ 
ditioning  and  refrigeration  for 
nuclear-powered  submarines  and 
manned  spacecraft  make  use  of  the 
Peltier  principle. 

The  physics  of  thermoelectricity  is 
now  reasonably  well  understood.  In 
theory,  efficiencies  as  high  as  35  to 
40  pq^cent  appear  reasonable.  To 
accomplish  this,  however,  the  mate¬ 
rials — semiconductors — used  in  the 
thermoelectric  couples,  as  they  are 
called,  must  have  precisely  the  opti¬ 
mum  combination  of  electrical  prop¬ 
erties  and  low  thermal  conductivity. 
This  involves  a  compromise,  as  do 
so  many  engineering  achievements. 

A  further  complication  in  the  case 
of  thermoelectric  materials  is  the 
fact  that  for  any  given  material  the 
best  compromise  of  properties  will 
exist  for  only  a  small  temperature 
range.  Since  a  thermoelectric  gen¬ 
erator  is  a  heat  engine,  its  efficiency 
increases  with  larger  temperature 
differences,  as  the  Carnot  formula 
indicates.  To  operate  over  a  wide 
temperature  range,  therefore,  a  ther¬ 
moelectric  generator  requires  a  num¬ 
ber  of  materials  each  efficient  in  its 
small  temperature  region.  These  sev¬ 
eral  materials  can  be  put  in  series, 
but  the  development  problem  is  diffi¬ 
cult — and  expensive. 

Six  different  thermoelectric  ma¬ 
terials  were  used  in  the  five-kilowatt 
thermoelectric  generator  completed 
for  the  Navy  by  Westinghouse  in 
May  1960,  which  operates  with  a 
temperature  distribution  ranging  from 
625°  C  to  about  20°  C.  This  gen¬ 
erator  is  composed  of  two  2y2-\^*i\o- 
watt  units  or  subgenerators,  each  re¬ 
sembling  a  hollow  cylinder  about  30 
inches  in  diameter  and  30  inches 
high.  Thermoelectric  modules,  each 
containing  a  number  of  P-N  thermo¬ 
electric  couples  form  the  walls  of  the 
cylinder  and  are  arranged  around  a 
kerosene  burner.  Heat  from  the 
burner  is  distributed  to  the  hot  sides 
of  the  thermoelectric  couples;  the 
outside,  or  cold  side,  of  each  module 
is  water-cooled.  A  portion  of  the 
heat  passing  through  the  modules  is 
converted  to  electricity  by  the  ther¬ 
moelectric  material.  The  modules 
can  be  arranged  electrically  to  give 
a  wide  range  of  output  voltages  and 
currents.  These  combinations  range 
from  10  volts  at  500  amperes  to  120 
volts  at  about  42  amperes. 

Over-all  efficiency  of  this  fuel-fired 
system  is  about  5  per  cent,  and  the 
present  weight  is  about  65  pounds 
per  kilowatt.  However,  the  unit  rep- 
{Continued  on  page  91) 
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AN  A.T.E.  DATA  TRANSMISSION 
SYSTEM  PIECES  THE  BITS  TOGETHER! 


By  “bits’’  we  mean,  of  course,  the  language  of  the  electronic  machine,  the 
binary  digits  into  which  any  alphabet  or  numerical  system  can  be  encoded 
for  manipulation  or  transmission.  Bits  can  represent  every  fact  and  figure  in 
the  world.  The  A.T.E.  data  transmission  system  type  PT750PT8A  transmits 
this  information  at  high  speed,  protects  it  with  error  detection  and  correction 
devices,  and  delivers  it  over  either  the  public  telephone  network  or  a  private 
line  circuit  to  where  it  is  wanted— on  time!  _ 

AUTOMATIC  TELEPHONE  &  ELECTRIC  CO.,  LTD., 

Strowger  House,  Arundel  Street,  London,  W.C.2.,  England  V 


t  ype  I*r7r)()I*r8A  employs  phase 
modulation. 

Hi  Operates  at  750  hits  per  second  line 
signalling  speed. 

Hi  Kffective  signalling  rate  of  02.5  char- 
a t  iers  per  second. 

Hi  The  (IfecTive  bandwidth  is  approxi¬ 
mately  1100  c/s — 1900  c/s. 

i|i  The  undetected  error  rate  over  the 
switched  telephone  network  should  not 
on  the  average  exceed  1  hit  in  10,000,(KM). 

For  demonstration  and  more  information,  see 

STANDS  59  &  6 
AT  THE  A.F.C.E.A 


Frtqutncy  Rttponse:  35  to  20,000  cycles 
Output  Impedance:  30/50,  150/250  and 
20,000  ohms  (selection  by  connections 
in  microphone  cable  plug) 

Output  Level:  -55  dbm/10  dynes/cm^ 
Hum:  -120  db  (Ref.:  10-)  Gauss) 
Dimensions:  IVb"'  diameter  at  top  (IV^^ 
largest  diameter)  long  not  in¬ 
cluding  plug 

Weight:  8  oz.  (not  including  cable  &  plug) 
Finish:  Two-tone  baked  enamel,  black  and 
dark  green 

Mounting:  Separate  **Slip-On'*  adapter  No. 
13338  furnished.  Adapter  has  stand¬ 
ard  -27  thread. 


The  ALTEC  684A  Professional  Microphone  shown  is 
a  production  model  chosen  at  random.  Its  calibration 
curve  is  actual  and  unretouched.  It  offers  dramatic  proof 
that  the  exclusive  new  ALTEC  design,  incorporating  the 
highly  sensitive  ALTEC  “Golden  Diaphragm”  of  Mylar®, 
results  in  an  omnidirectional  dynamic  microphone  of 
remarkable  superiority.  This  superiority  will  be  main¬ 
tained,  year  after  year,  by  the  exclusive  ALTEC  sintered 
bronze  filter  that  positively  bars  the  entry  of  iron  dust 
and  foreign  matter.  And,  as  proof  of  superior  value,  con¬ 
sider  the  price:  the  ALTEC  684A  costs  only  $81.00  net! 


Concrete  visual  proof  of  performance  is  now  supplied  by 
ALTEC  with  each  684A  Omnidirectional  Dynamic  Studio 
Microphone.  This  proof— a  soundly  scientific  and  coldly  un¬ 
emotional  statement  of  exact  performance  capabilities-is 
an  individual  certified  calibration  curve  that  you  receive  free 
with  each  684A  Omnidirectional  Dynamic  Microphone. 

The  calibration  curve  is  so  precise  that  the  ALTEC 
684A  is  a  completely  reliable  secondary  standard  for 
comparison  measurement  of  other  microphones.  Can  you, 
if  you  are  a  professional  multi-microphone  user,  safely 
operate  without  such  a  control  standard  in  your  studio? 

SUPERIOR  PERFORMANCE,  SUPERIOR  VALUE  -  THE  ALTEC  DYNAMIC  MICROPHONE  LINE 


ALTEC  MIA— $364)0  ntt-lnexpensive  general  pur¬ 
pose  omnidirectional  microphone  with  smooth, 
uniform  frequency  response  from  50  to  18,000 
cycles.  Includes  the  new  ALTEC  *‘Golden  Dia¬ 
phragm"  of  indestructible  Mylar®.  Available  with 
150/250  or  20,000  ohms  output  impedance. 


683A  DYNAMIC  CARDI0l0-$66.00  net-Uniform  re¬ 
sponse  from  45  to  15,000  cycles  with  average 
front-to-back  discrimination  of  20  db.  Design  in¬ 
corporates  the  new  ALTEC  "Golden  Diaphragm" 
ana  exclusive  sintered  bronze  filter.  Output  im¬ 
pedance  of  30/50,  150/250,  and  20,000  ohms 
selectable  at  cable  plug. 


For  specific  engioeering  details,  call  your  nearest  ALTEC 
Distributor  (listed  ii  your  Yellow  Pages)  or  write  Dept.  S*5*M- 

ALTEC  LANSING 
CORPORATION 

A  SUBSIDIARY  OF  LING-TEMCO  ELECTRONICS,  INC. 
1515  South  Manchester  Avenue,  Anaheim,  California 


ALTEC  685A  STUDIO  CARDI0ID-$96.00  net-This 
dynamic  microphone  offers  flat  frontal  response 
from  40  to  16,000  cycles  with  average  front-to- 
back  discrimination  of  20  db.  Design  incorporates 
the  new  ALTEC  "Golden  Diaphragm"  and  exclusive 
sintered  bronze  filter.  Output  impedances  of  30/50, 
150/250,  and  20,000  ohms  selectable  at  cable 
plug.  Individual  certified  calibration  curve  is  sup¬ 
plied  with  this  model. 


ALTEC  6MA  LAVALIER  —  $54.00  net  —  Unobtrusive 
3-ounce  Omnidirectional  Lavalier  Microphone.  In- 
coyorates  the  new  ALTEC  "Golden  Diaphragm" 
and  exc  usive  sintered  bronze  filter  for  an  ex- 
smooth  frequency  response  from  70 
equalized  for  chest  position. 

Selectable  30/50  and  150/250  ohm  impedances. 

Complete  line  of  accessories  inciudes;  desk  and  floor  stands,  switchMTwrirmounrsrboom  and'shock  mounts. 


NEW  YORK 
LOS  ANGELES 


©  1961  Altec  Lansing  Corporation 
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resents  encouraging  progress  when 
compared  with  the  first  Westinghouse 
thermoelectric  generators  developed 
in  1958.  Power  output  has  increased 
from  3  watts  to  5,000  watts;  efficiency 
has  increased  by  a  factor  of  12;  watts 
per  pound  has  increased  by  a  factor 
of  165;  and  power  from  individual 
couples  has  increased  by  a  factor  of 
60.  One  design  for  a  space  thermo¬ 
electric  power  supply  indicates  the 
possibility  of  a  system  of  5  pounds 
per  kilowatt. 

The  Navy  is  also  interested  in  a 
line  of  portable  thermoelectric  gen¬ 
erators  to  meet  various  requirements 
in  the  field.  Both  Minnesota  Mining 
and  Manufacturing  and  Westinghouse 
are  working  on  the  development  of 
a  500-watt,  gasoline-fired  thermoelec¬ 
tric  generator  to  provide  a  nominal 
28  volts  d-c  output  and  to  be  capable 
of  being  carried  on  a  standard  Ma¬ 
rine  back  pack.  Weight,  accordingly, 
is  to  be  35  pounds  or  less. 

End  of  Part  /.  Part  II  will  appear 
next  month. 
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been  possible  only  in  theory  in  the 
field  of  semiconductor  technology.” 
In  the  epitaxial  process,  thin  slabs 
of  germanium  or  silicon  are  placed 
in  a  vapor  containing  a  compound  of 
the  same  material.  When  heated,  the 
gaseous  compound  decomposes  and 
deposits  a  new-growth  extension  on 
the  original  crystal. 

An  advanced  study  program  at 
Lockheed’s  Missiles  and  Space  Divi¬ 
sion  has  produced  unfurlable  anten¬ 
nas  for  space  vehicle  application.  The 
pressure-erected  models  are  typically 
fabricated  of  a  Mylar-aluminum  foil 
— Mylar  laminate  .0015  inches  thick, 
and  designed  to  be  carried  on  the 
launched  vehicle  as  a  small  furled 
package  and  to  be  erected  automati¬ 
cally  in  space.  An  8-foot  log  periodic 
is  one  type  of  unfurlable  antenna. 
It  folds  compactly  into  a  package 
of  approximately  cubic  foot  and 
weighs  only  12  ounces.  A  pressure 
of  about  6  psi  is  sufficient  to  inflate 
the  tube;  the  inflated  members  are 
nearly  perfect  cylinders,  self-support¬ 
ing  after  relief  of  internal  pressure. 
Design  parameters  provide  operation 
over  a  frequency  range  of  70  to  700 
me.  E-plane  and  H-plane  patterns  are 
similar  and  have  beamwidths  of 
about  74  degrees.  Testing  had  dem¬ 
onstrated  good  performance  in  both 
radiation  and  impedance  factors. 


FLEXIBILITY 


ACCURACY 


IN  PULSE  POWER  MEASUREMENT 


GCC  Pulse  Power  Calibrators  are  known  for  extreme  accu¬ 
racy,  plus  speed  formerly  attained  only  with  far  less  precise 
measurements.  The  pulse  to  be  measured  is  visually  matched 

against  a  very  precisely  known  calibration  pulse,  giving  a 
true  peak  power  reading  quickly  and  regardless  of  wave¬ 
shape.  IFF  and  TACAN  facilities  are  increasingly  turning  to 
the  L-band  Model  PCS-IB  for  reliable  checkout  of  trans¬ 
ponders  and  test  gear. 


NOW  .  .  .  NEW  COST-CUTTING  FLEXIBILITY  HAS  BEEN  ADDED! 

For  X-band  measurements,  a  new  Pulse  Power  Calibrator 
will  soon  be  available  in  which  the  RF  head  is  a  separate 
unit.  Additional  RF  heads,  under  development,  will  permit 
a  single  basic  Calibrator  to  make  critical  pulse-power  meas¬ 
urements  over  a  greatly  extended  frequency  range.  Power 
capability  from  approximately  —10  to  +63  dbm,  with  an 
accuracy  of  0.5  db,  will  be  maintained. 


SEE  THESE  AND  OTHER  PRODUCTS  AT  BOOTH  ^22t. 
SHOREHAM  HOTEL,  AFCEA  CONVENTION 


GENERAL  COMMUNICATION  COMPANY 

677  Beacon  Street,  Boston  15,  Mass. 


MICROWAVE  MEASUREMENTS  EQUIPMENT  •  RADAR  BEACONS 
COMPONENTS  •  COAXIAL  SWITCHES  •  SYSTEMS  AND  SUB-SYSTEMS 
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V-  nf  DOJVEliS  TNB  WtMILD’S 
RUST  CCMMEROAll 
>f  ^  BROAQBAlib  **6/11** 
i|.7ROPO-8^TTER  UNK 
This  ITT  triumph  over  line-of<sight 
^  limitations  ciimax!^  lirany  years 
of  experimental  transmisions 
by  ITT,  conducted  to  perfect  the 
over-the-horizon  (0/H)  tropospheric 
scatter  technique.  This  link 
spans  the  180  mites  between 
Florida  and  Cuba,  transmitting 
120  telephone  voice  channels 
.  simultaneously  with  hi^irquality 
television  signals. 

I  Today,  ItT-developed  0/H 
P  itropo-scatter  networks  crisscross 
Europe,  North  Africa  and  the 
Caribbean,  transmitting  critical 
"  NATO  and  Air  Force  commands, 
/^  broadcasts  and  telephone  voice 
i^^^ignals  with  an  operating  reliability 
i' ^ranging  from  99.900, to  99.9^%. 

Bn  4—"  ^  '  '  "•  V  "  ^ 

P  Filling  toe  Big  order  for  complete 
P^O/H  tropo^catter  netwoi^  an^here 
in  the  world  is  b^  (me  ecample  of 
Wf  toe, vast  sterns  capabititi^  of 
fef  fITT  Federal  Lab^tories. 
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Widrits  resaaroh,  dentolopment  and 
rranutoctiirii^  functions  under  a 
"sii^e,int^ratetd  management, 

ITT  Federal,  Latmratori^  offers  these 
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AFCEA  Sastaioing  and  Group  Members 


Listed  below  are  the  firms  who  are  sustaining  and  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association, 
By  their  membership  they  indicate  their  readiness  for  their  sham  in  industry's  part  in  national  security.  Each  firm  nominates  sereral 
of  its  key  employees  or  officials  for  Individual  membership  in  AFCEA,  thus  forming  a  group  of  the  highest  tmined  men  In  the  elec- 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufacture 

ing,  procurement,  and  operation. 


Sustaining  Members 

American  Telephone  &  Telegraph 
Co.,  Long  Lines  Department 
Cook  Electric  Co. 

General  Electric  Co.,  Defense  Elec¬ 
tronics  Div. 

International  Telephone  & 

Telegraph  Corp. 

New  York  Telephone  Co. 

Radio  Corporation  of  America 
Western  Electric  Co.,  Inc. 

Group  Members 
Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League,  The 
American  Telephone  &  Telegraph  Co* 
Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  Co. 

Andrew  Corp. 

Ansco  Division,  General  AniUne  & 
Film  Corp. 

Arnold  Engineering  Co.,  The 
Associated  Electrical  Industries  Ltd. 
Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co. 
Ltd. 

Autonetics,  Division  of  North  Ameri¬ 
can  Aviation,  Inc. 

Barry  Controls  Inc. 

BeU  Telephone  Company  of  Pennsyl¬ 
vania,  The 

Bell  Telephone  Laboratories  Inc. 

Bendix  Radio  Division,  The  Bendix 
Corp. 

Bendix  Systems  Division,  The  Bendix 
Corp. 

Bliley  Electric  Co. 

Bruno-New  York  Industries  Corp. 

Bndd  Electronics,  Inc. 

Bnironghs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co.,  The 
Cincinnati  &  Suburban  Bell  Tel.  Co., 
The 

Collins  Radio  Co. 

Comptometer  Corp. 

Contraves  Italiana  S.p.A. 
Convair/Pomona,  Convair  Division  of 
General  Dynamics  Corp. 

William  C.  ^pp  &  Associates 
Copperweld  Steel  Co. 

Cornell-Dubilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Decca  Navigator  Co.  Ltd. 

Delco  Radio  Division,  General  Motors 
Corp. 

Developmental  Engineering  Corp. 
Diamond  State  Telephone  Co.,  The 
Dictaphone  Corp. 


DuKane  Corp.  Pacific  Telephone  &  Telegraph  Co., 

Du  Mont,  Allen  B.,  Laboratories,  Div.  Hie 

of  Fairchild  Camera  &  Instrument  Packard-BeU  Electronics  Corp. 

Corp.  Page  Communieations  Engineers,  Ine. 

Eastman  Kodak  Co.  Pan  American  World  Airways,  Inc. 

Electronic  Associates,  Inc.  Paraplegics  Manufacturing  Co.,  Inc. 

Electronic  Communications,  Inc.  Phelps  Dodge  Copper  Products  Corp. 
Elgin  Metalformers  Corp.  Philco  Corp. 

Fairchild  ^era  £  InttramcM  Corp.  photographic  Society  of  America 
General  Dynamic/Electronic.,  Diri-  Ltj^^  The 


sion  of  General  Dynamics  Corp. 
General  Telephone  &  Electronics 
Corp. 

GilfiUan  Bros.  Inc. 

GP  Engineering  Services,  Inc. 

Gray  Manufacturing  Co.,  The 
Hallamore  Electronics  Co. 
Hallicrafters  Co.,  The 
Haloid  Xerox  Ine. 

Hazeltine  Electronics  Division, 
Hazeltine  Corp. 

Heinemann  Electric  Co. 

Hoffman  Electronics  Corp.,  Military 
Products  Div. 

Hogan  Faximfle  Corp. 

Hughes  Aircraft  Co. 

I.  D.  Precision  Components  Corp. 
Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co.,  Inc. 
Ingersoll  Products,  Div.  of 
Borg- Warner  Corp. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 


Prodelin  Inc. 

Radiation  Inc. 

Radio  Corporation  of  America, 
Defense  Electronic  Products  - 
Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Raytheon  Co. 

RCIA  Great  Britain  Ltd. 

Red  Bank  Division,  Hie  Bendix  Corp. 
Reeves  Instrument  Corp. 

Republic  Aviation  Corp. 

Rixon  Electronics,  Inc. 

Rocke  International  Corp. 

Ryan  Aeronautical  Co. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Society  of  Motion  Picture  &  Tele¬ 
vision  Engineers 

Southern  Bell  Telephone  &  Telegraph 
Co. 


International  Business  Machines  Corp.  «  i?  i  rv 

International  ResisUnce  Co.  So^em  New  England  Telephone  Co., 

International  Standard  Engineering,  ^ 

Ine.  Southwestern  Bell  Telephone  Co. 

Jansky  &  Bailey,  a  Division  of  Atlan*  Sperry  Gyroscope  Co.,  Division  of 


tic  Research  Corp. 

Jerrold  Electronics  Corp. 
Kleinschmidt,  Division  of 

Smith-Corona  Marchant  Inc. 
Laboratory  for  Electronics,  Inc. 
Leich  Sales  Corp. 

Lenknrt  Electric  Co.,  Inc. 

Litton  Industries,  Inc. 

Lockheed  Aircraft  Corporation 
Loral  Electronics  Corp. 

Machlett  Laboratories,  Inc.,  The 
Magnavox  Co.,  The 
Marconi^s  Wireless  Telegraph  Co. 
Ltd. 

Martin  Co.,  The 
Materiel  Telephonique,  Le 
Maxson  Electronics  Corp.,  The 
McCoy  Electronics  Co. 

Melpar,  Inc. 

Michigan  Bell  Telephone  Co. 

MITE  Corp.  (formerly  Teleprinter 
Corp.) 

Montgomery  Co.,  The 
Motorola  Inc. 


Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Electronics  Co. 

Standard  Telephones  A  Cables  Ltd. 
Stanford  Research  Institute 
Stewart-Wamer  Electronics 
Surprenant  Mfg*  Co. 

Sylvania  Electric  Products  Inc. 
Technical  Materiel  Corp.,  The 
Teleetro  Industries  Corp. 

Telephonies  Corp. 

Telerad  Division,  The  Lionel  Corp. 
Teletype  Corp. 

Texas  Instruments  Incorporated 
T.M.C.  (Canada)  Ltd. 

Tung-Sol  Electric  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co.  of  Missouri 
United  Transformer  Corp. 

Varian  Associates 
Vitro  Electronics,  Division  of  Vitro 
Corporation  of  America 
Waterman  Products  Co.,  Inc. 


Mountain  Slate.  Telephone  &  Tele-  xjTehcor,  Inc.,  Electronic.  DlvUion 


graph  Co.,  The 
Mullard  Ltd. 

Mycalex  Corporation  of  America 
National  Co.,  Inc. 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 
North  Electric  Co. 

Northrop  Corporation 
Northwestern  Bell  Telephone  0>. 
Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co.,  The 


West  Coast  Telephone  Co. 

Western  Union  Telegraph  Go.,  The 
Westinghouse  Electric  Corp. 

Westrex  Corp.,  a  Division  of  Litton 
Industries,  Inc. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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NATIONAL  OFFICERS 


i«l  Fiee  President 
Mm),  Gen.  Harold  W.  Grant, 
USAF* 


4th  Vice  President 
Frank  Stoner^ 


President 

Benjamin  H.  Oliver,  Jr.* 

2nd  Vice  President 
Maj.  Gen.  R.  T.  Nelson,  USA* 


3rd  Vice  President 
Rear  Adm.  Frank  Virden, 
USN* 


5th  Vice  President 
Walter  H.  Pagenkopf  * 


Generai  Manager 
W.  J.  Baird 


Secretary 
F.  T.  Ottenberg 


General  Counsel 
Frank  W.  WiMeneraft 


Treasurer 
W.  Earl  Trantham 


George  W  Bailey 
Perej  G.  Black 
Frederick  R.  Forth  *t 


PERMANENT  DIRECTORS 

Theodore  S.  Gary 
William  J.  Halligan 
Frederick  R.  Lack 


Joaeph  R.  Redman 
David  Samoff 
W.  Walter  Watts 


1M1 

Harry  E.  Austin 
George  I.  Back 
Roland  C.  Davies 
E.  K.  Foster 
Francis  H.  Lanahan 
Paul  S.  Mirabito 
Peter  Schenk 
Robert  C.  Sprague 


DIRECTORS 


1M2 

Theodore  L.  Bartlett 

Maj.  Gen.  G.  A.  Blake,  USAF 

Ben  S.  Gilmer* 

Joseph  E.  Heinrich 
John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 
Stephen  H.  Simpson 


1943 

Leonard  D.  Callahan 
A.  F.  Cassevant 
Walter  C.  Hasselhom 
Walter  P.  Marshall 
Henry  J.  McDonald 
A.  L.  Pachynski 
William  L.  Roberts 
Ellery  W.  Stone 


1944 

Francis  L.  Ankenbrandt 
W.  Preston  Corderman 
E.  U.  DaParma 
George  L.  HaUer 
Charles  F.  Home 
David  R.  HnU 
John  W.  Inw€M>d 
Walter  K.  Mac  Adam 


*  Executive  Committee  Member,  ^Immediate  Past  President, 


AFCEA  CHAPTER  ORGANIZATION 

REGIONAL  VICE  PRESIDENTS  AND  CHAPTER  OFFICERS 


REGION  A 

Regional  Vice  President — Robert  B.  Rich> 
fnond,  General  Radio  Co..  West  Concord. 
Mass.  New  England  States,  New  York, 
New  Jersey. 

BOSTON:  Pres. — E.  T.  Rigney,  12  Davelin 
Rd..  Wayland.  Mass.  Sec. — W.  Melanson, 
Cambridge  Thermionics  Corp..  447  Con¬ 
cord  Ave..  Cambridge. 

PORT  MONMOUTH:  Pres.— Dr.  Hans  K. 
Ziegler.  213  Perrins  Avs.,  Elberon.  N.  J. 
Sec. — Lt.  Col.  M.  F.  Werksman,  USAR.  7 
Bauer  Ave..  Oakhurst.  N.  J. 

LEXINGTON^ONCORD:  Pres.— Lt.  Col. 
D.  V.  MaysP,  USAF.  AMC  Electronics  Sys¬ 
tem  Center,  L.  G.  Hanscom  Field,  Bedford, 
Mass.  Sec. — J.  Burkley,  Apt.  2,  I  Ashford 
Ct.,  Allston  34,  Mass. 

NEW  YORK:  Pres. — G.  D.  Montgomery, 
AT4T  Co.,  32  Ave.  of  the  Americas.  Sec. 
— R.  W.  Kleinert.  ATftT  Co..  233  Broad¬ 
way,  N.  Y.,  N.  Y. 


NORTHEASTERN  UNIVERSITY:  Pres.— 
R.  Zaruba,  66  Washington  St.,  Wellesley, 
Mass.  Sec. — M.  Feerick,  Jr.,  96  Library  St., 
Revere,  Mass. 

ROME-UTICA:  Pres.— Lt.  Col.  M.  Bobela. 
305  Glen  Rd.,  N.  Rome,  N.  Y. 

SOUTHERN  CONNECTICUT:  Pres.-John 
N.  Higgins,  Marketing  Management  Asso¬ 
ciates,  Inc.,  Ridgefield,  Conn.  Sec. — J.  A. 
Leopold,  Dictaphone  Corp.,  375  Howard 
Ave.,  Bridgeport. 

SYRACUSE:  Pres.~-Colin  W.  Getz,  New 
York  Telephone  Co.,  108  West  Fayette  St., 
Syracuse,  N.  Y.  Sec.— John  G.  Labedz, 
Western  Electric  Co.,  320  Thompson  Rd., 
E.  Syracuse,  N.  Y. 


REGION  B1 

Regional  Vice  President  —  George  C. 
Ruehl,  Jr.,  Electronic  Aids,  Inc.,  2118  St. 
Paul  Street,  Baltimore,  Md.  Delaware,  Dis» 
trict  of  Columbia,  Maryland,  Eastern 
Pennsylvania  and  Virginia, 


BALTIMORE:  Pres.  — Cdr.  Bob  Kirsten, 
USCG,  U.  S.  Coast  Guard  Yard,  Curtis 
Bay,  Baltimore  26,  Md.  Sec. — ^Thomas  E. 
Thompson,  Jr.,  The  Martin  Company. 

PHILADELPHIA:  Pres.— Robert  G.  Swift, 
Bell  Tel.  Co.  of  Pa.,  121  N.  Broad  St., 
Phila.,  Pa.  Sec. — T.  D.  Callahan,  Jr.,  Bell 
Tel.  Co.  of  Pa.,  1835  Arch  St.,  Phila.,  Pa. 

WASHINGTON:  Pres.— K.  B.  Lewis,  East¬ 
man  Kodak  Co.,  1000  Conn.  Ave.,  Wash. 
6,  D.  C.  Sec. — H.  A.  Crossland,  General 
Electric  Co.,  777  14th  St.,  Wash.  5,  D.  C. 


REGION  B2 

Regional  Vice  President — Paul  H.  Clark, 
Radio  Corporation  of  America,  224  N. 
Wilkinson  St.,  Dayton,  Ohio.  Kentucky, 
Ohio,  West  Virginia  and  Western  Penn, 


CINCINNATI:  Pres.— Ralph  G.  Edwards, 
American  Tel.  &  Tel.  Co.,  1014  Vine  St., 
Cincinnati  2,  Ohio.  Sec.— Henry  Lemeur, 
1329  Arlington  St. 
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DAYTON^WRIGHT:  Pres.— Col.  Robert  L. 
Salzarulo,  USAF,  1148  Cloverfield  Ave., 
Dayton,  Ohio.  Sec. — K.  C.  McClellan, 
Ist  &  Ludlow  Sts.,  Talbott  Bldg.,  Rm.  256, 
Dayton  2,  Ohio. 

LEXINGTON:  Pres.— Lt.  Col.  H.  L.  Morris, 
USA,  3534  Greentree  Rd.,  Lexington,  Ky. 
Sec. — H.  G.  Plenary,  218  Bell  Ct.,  W., 
Lexington,  Ky. 

PITTSBURGH:  Pres.— R.  H.  Creps,  Bell  Tel. 
Co.,  201  Stanwix  St.,  Pgh.  22,  Pa.  Sec. — 
H.  W.  Shepard,  Jr.,  625  Stanwix  St.,  Pgh. 


LAWTON-PORT  SILL:  Pres.— Col.  R. 

LasLowsky,  U.  S.  Army  Artillery  &  Missile 
School,  Port  Sill,  Okie.  Sec. — C.  E. 
Warner,  208  N.  31st  St.,  Lawton,  Okie. 

NORTH  TEXAS:  Prei.— R.  T.  Shlels,  Ana¬ 
conda  Wire  &  Cable  Co.,  1201  Fidelity 
Union  Life  Bldg.,  Dallas  I.  Sec.— Robert 
J.  Novak,  AT&T  Co.,  212  No.  St.  Paul  St., 
Dallas. 

SOUTH  TEXAS:  Pres. — Col.  A.  Burke,  Hqs., 
4th  U.  S.  Army,  Ft.  Sam  Houston,  Texas. 
Sec. — W.  Gillum,  (same  address). 


SAN  FRANCISCO:  Pres. — Col.  H.  L.  Davis, 
Jr.,  331  Infantry  Terrace,  Presidio  of  San 
Francisco,  Calif.  Sec.— H.  W.  Weddell, 
Rm.  117,  Bldg.  35,  Presidio  of  San  Fran¬ 
cisco.  Calif. 

SANTA  BARBARA:  Pres.— RAdm.  Clarence 
C.  Ray,  63  Manzanlta  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Acting  Sec. — E.  E. 
Foley,  P.O.  Box  636,  Santa  Barbara,  Calif. 
SEATTLE:  Pres.— R.  Pace,  Pacific  Tel.  & 
Tel.  Co.,  1200  3rd  Ave.,  Seattle  I,  Wash. 
Sec.— W.  E.  Cruse,  4001  W.  Concord  St. 


REGION  C 

Regional  Vice  President — W.  K.  Mosley, 
Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta, 
Ga.  Southeastern  States  along  Atlantic 
and  Gull  coasts — from  North  Carolina 
to  Louisiana  including  Tennessee, 

ATLANTA:  Pres. —  J.  S.  Selgle,  Southern 
Tel.  &  Tel.  Co.,  805  Peachtree  St.,  N.  E., 
Atlanta,  Ga.  Sec. — M.  S.  Butler,  P.  O.  Box 
685,  Atlanta  Airport,  Atlanta  20,  Ga. 

AUGUSTA-PORT  GORDON:  Pres.  — Col. 
T.  J.  Trainor,  Route  2,  Pox  1016,  Augusta, 
Ga.  Sec. — L/C  H.  T.  Crowell,  Hqs.  De¬ 
tachment  (Television  Branch)  U.  S.  Army 
Southeastern  Signal  School,  R.  Gordon,  Ga. 

CAPE  CANAVERAL:  Pres.— G.  Meredith. 
110  Atlantic  Blvd.,  Eau  Gallie,  Ra.  Sec. 
— Lt.  Col.  L.  A.  Breece,  399  Norwood, 
Eau  Gallie,  Fla. 

CENTRAL  FLORIDA:  Acting  Sec.— R.  R. 
Randell,  208  So.  Manhattan  Ave.,  Tampa, 
Fla. 

GULP  COAST:  Pres.— H.  D.  Yund,  10  -  30th 
St.,  Gulfport,  Miss.  Sec. — R.  C.  Cox, 
Southern  Bell,  500  Rich  Ave.,  Gulfport, 
Miss. 

LOUISIANA:  Pres.— J.  C.  Morris.  206  Gib¬ 
son  Hall,  Tulane  U.,  6823  St.  Charles  Ave., 
New  Orleans  18.  Sec. — W.  J.  de  Armas, 
Jr.,  Southern  Bell  Tel.  &  Tel.  Co.,  520 
Barronne  St.,  New  Orleans  13. 

MIDDLE  GEORGIA:  Pres.— N.  H.  Rodgers. 
1293  Radio  Dr.,  Macon,  Ga.  Sec. — J.  D. 
Walker,  225  N.  Davis  Dr.,  Warner  Robins, 
Ga. 

MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 
3549  Cloverdale  Rd.,  Montgomery,  Ala. 

NORTH  CAROLINA:  F.  Havens. 

Carolina  Tel.  and  Tel.  Co.,  Tarboro,  N.  C. 
Sec. — John  C.  Coley,  Carolina  Tel.  and  Tel. 
Co.,  517  Hay  Street,  Fayetteville,  N.  C. 

NORTHWEST  FLORIDA:  Pres.— Col.  S.  K. 
Briggs,  708  Osegola  Cir.,  Eglin  AFB,  Fla. 
Sec. — Maj.  N.  E.  Zielinski,  Hq.  APGC, 
Eglin  AFB,  Fla. 

ORANGE:  Pres.— Lt.  Col.  D.  Dobbins,  USAF 
(Ret.).  Sec. — J.  A.  Trutter,  1013  Ensenada 
Dr.,  Orlando. 

PENSACOLA:  Pres.— Lt.  Cmdr.  H.  M. 
Young,  4216  Acacia  Dr.,  Pensacola,  Fla. 
Sec. — D.  E.  Hansen,  208  Emerald  Ave., 
Pensacola. 

SOUTH  CAROLINA:  Pres.— H.  L.  Lackey, 
Southern  Bell  Tel.  &  Tel.  Co.,  Columbia, 
S.  C.  Sec. — Donald  D.  Harris,  Southern 
Bell  T&T  Co.,  Owen  Bldg.,  Columbia,  S.  C. 


REGION  D 

Regional  Vice  President — Maj.  Gen.  Harry 
Reichelderfer,  USA  (Ret.),  Southwest  Re¬ 
search  Institute,  8500  Culebra  Rd.,  San 
Antonio,  Tex.  New  Mexico,  Texas,  Okla¬ 
homa,  Arkansas. 


TINKER-OKLAHOMA  CITY:  Pres.— R.  E. 
Howard,  Southwestern  Bell  Tel.  Co.,  405 
N.  Broadway,  Oklahoma  City,  Okla.  Sec. 
— G.  Billy,  3406  Bella  Vista,  Midwest  City, 
Okla. 

WHITE  SANDS  MISSILE  RANGE:  Pres.— 
S.  D.  Cozby,  704  Sugeant  St.,  White  Sands, 
N.  M.  Sec. — C.  E.  O'Meara,  1400  S.  Luna, 
Las  Cruces,  N.  M. 


REGION  E 

Regional  Vice  President — ^Walter  H.  Pag- 
enkopf.  Teletype  Corp.,  5555  Touhy  Ave., 
Skokie,  III.  Michigan,  Indiana,  Illinois, 
Wisconsin,  Minnesota,  Iowa,  Missouri, 
Kansas,  Nebraska,  North  Dakota,  South 
Dakota,  Wyoming,  Colorado. 

CHICAGO:  Pres.— William  L  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
III.  Sec. —  Sanford  Levey,  1303  Lincoln 
Ave.  So.,  Highland  Park,  III. 

DECATUR:  Pres. — Capt.  J.  J.  Lacey,  53 
Whippoorwill  Dr.,  Decatur,  III.  Sec. — H.  E. 
Malone,  3814  Arthur  Ct.,  Decatur,  III. 

GREATER  DETROIT:  Pres.— Col.  J.  I. 
Vanderhoof,  1921  Brock  Court,  Ann  Arbor, 
Mich.  Sec. — J.  R.  Saxton,  Michigan  Bell 
Telephone  Co.,  1109  Washington  Blvd. 
Bldg.,  Detroit. 

KANSAS  CITY:  Pres.— Lt.  Col.  G.  D. 
Meserve,  USAF(Ret.),  6211  West  55th  St., 
Mission,  Kansas.  Sec. — R.  P.  Baker,  South¬ 
western  Bell  Tel.  Co.,  6500  Troost,  Kansas 
City,  Missouri. 

ROCKY  MOUNTAIN:  Pres.  — Cal.  L.  C. 
Heartz,  2301  Clarkson  Dr.,  Colorado 
Springs,  Colo.  Sec. — Maj.  H.  W.  Beaver, 
USAF  (Ret.),  1936  Downing  Dr.,  Colorado 
Springs. 

SCOTT-ST.  LOUIS:  Pres.— Col.  C.  W. 
Evans,  USA  (Ret.),  Southwestern  Beil 
Telephone  Co.,  10 10  Pine  St.,  Rm.  827, 
St.  Louis  I,  Mo. 


REGION  F 

Regional  Vice  President — Lt.  Cdr.  Ray  E. 
E.  Meyers,  USN  (Ret.),  717  Anderson  Way, 
San  Gabriel,  Calif.  Arizona,  Utah,  Neva¬ 
da,  Calilornia,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington. 

ARIZONA:  Pres.— Lt.  Col.  C.  D.  Harding, 
lOIA  Henry  Circle,  R.  Huachuca.  Sec. — 
G.  P.  Walther,  P.  O.  Box  4152,  Huachuca 
City. 

GREATER  LOS  ANGELES:  Pres.— John  W. 
Atwood,  Hughes  Aircraft  Co.,  Culver  City, 
Calif.  Sec.-^oseph  H.  Goodrich,  Pacific 
Tel.  &  Tel.  Co.,  737  S.  Flower  St.,  Los 
Angeles  17,  Calif. 

SACRAMENTO:  Sec.— Capt.  Robert  Me- 
Morrow,  951  La  Sierra  Drive. 

SAN  DIEGO:  Pres.— Capt.  John  H.  Allen, 
USN,  Navy  Electronics  Lab.,  San  Diego 
52,  Cal.  Sec.— Paul  Vasquez,  9445  Doheny 
Rd.,  Santee,  Calif. 


EUROPEAN  REGION 


Regional  Vice  President — Brig.  Gen.  Ken¬ 
neth  F.  Zitzman,  USA  (Ret.),  International 
Standard  Engineering,  Inc.,  40  Rue  de  Sevres, 
Bouiogne-sur- Seine,  France. 


FRANKFURT:  Acting  Pres. — Ralph  L.  Pro- 
kop,  USA  Procurement  Center,  APO  757, 
N.  Y. 

LONDON:  Pres.— Lt.  Col.  W.  H.  Rltz, 
MAAG-UK,  Box  28,  FPO,  NY,  NY.  Sec.— 
Lt.  Col.  S.  B.  Hunt.  CINCNELM  Staff, 
Box  6,  FPO,  NY,  NY. 

PARIS:  Pres. — Ma|.  Gen.  Frank  W.  Moor¬ 
man.  Signal  Dlv.,  SHAPE,  APO  55.  N.  Y.. 
N.  Y.  Sec. — Maj.  John  E.  Mills,  7th  Sig¬ 
nal  Battalion.  SHAPE.  APO  55.  NY..  N.Y. 

SWITZERLAND:  Pres.— B.  R.  Dean.  Sec. 
— Lt.  Col.  A.  David,  United  Nations, 
Geneva.  Switzerland. 


PACIFIC  REGION 


Regional  Vice  President — Maj.  Gen.  Gor¬ 
don  A.  Blake,  USAF,  Hq  PACAF,  Box  2, 
APO  953,  San  Francisco,  Calif. 


HAWAII:  Pres.— Col.  W.  A.  Simpson.  USA, 
Signal  Office,  Hq.  USARPAC,  APO 
San  Rancisco,  Calif.  Sec. — Lt.  Col.  G. 
Kurkjlan,  USA  (same  address). 

KOREAN:  Acting  Sec. — Col.  J.  E.  Gonseth, 
Jr.,  J6  Div.,  UN  Command,  APO  301,  San 
Francisco,  Calif. 

MARIANAS:  Pres. — Cmdr.  C.  J.  Alley, 
USN,  U.  S.  Naval  Comm.  Sta.,  Navy  926, 
FPO,  San  Francisco,  Calif.  Sec. — Lt.  Cmdr. 
W.  Scott.  USN.  P.  O.  Box.  FPO.  San  Fran¬ 
cisco,  Calif. 

OKINAWA:  Pres.— Lt.  Col.  Russell  Marks. 
313th  Air  Division,  APO  239,  San  Ran¬ 
cisco,  Calif.  Sec.— Thomas  G.  Byrd,  Jr., 
Hqs.  U.S.  Army  Signal  Group,  RYIS  APO 
331,  San  Francisco. 

PHILIPPINE:  Res.— Lt.  Col.  M.  A.  Vargas, 
USAF.  Hq.  13th  Air  Force.  APO  74.  San 
Francisco,  Calif.  Sec. — CWO-2  Robert  L 
Cloud,  1961st  AACS  Gp.,  Box  496,  APO 
74,  San  Francisco. 

TOKYO:  Pres.— H.  F.  Van  Zandt,  Standard 
Electric  Corp.,  Box  49,  Shiba  P.O.,  Tokyo, 
Japan.  Sec. — P.  W.  Becker,  Hq.  U.  S.  Army 
SIg.  Comm.  Agency,  APO  343,  San  Fran¬ 
cisco,  Calif. 


CHAPTERS  AT  LARGE 

ALASKA:  Pres.— Col.  H.  L.  Hughes.  USAF. 
Hq.  Alaskan  Air  Command.  Sec. — R.  E. 
Witsiepe,  Philco  TechRep  Div..  Hqs..  AAC, 
Box  6335,  APO  942.  Seattle.  Wash. 

SAN  JUAN:  Pres. — Clyde  Dickey,  Porto  Rico 
Telephone  Co.,  P.  O.  Box  4275,  San  Juan, 
P.  R.  Sec. — Albert  R.  Crumley,  Jr.,  Crum¬ 
ley  Radio  Corp.,  Box  10073.  Caparra 
Heights,  San  Juan. 
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Chapter  News 


REGION  A 

New  York 

Chapter  President  Glenn  Montgom¬ 
ery  presented  guest  speaker  Dr.  Charles 
E.  Duke  at  the  March  29  meeting  held 
at  the  Belmont  Plaza  Hotel.  Dr.  Duke, 
vice  president,  Research  and  Develop¬ 
ment,  HRB-Singer  Company,  spoke  on 
Infrared  Mapping  Systems. 

Limited  only  by  the  security  aspect 
of  infrared  developments  Dr.  Duke’s 
talk  was  supplemented  by  color  charts 
and  pictures  illustrating  various  warm- 
body  effects  on  infrared  detection  and 
recording  equipment. 

He  told  the  audience  of  the  amazing 
accuracy  of  such  mapping  systems  ex¬ 
plaining  the  definition  and  detail  of 
these  techniques  and  comparing  them 
with  visual  and  radar  procedures.  He 
also  reviewed  commercial  possibilities 
of  such  equipment. 

Underwater  applications  of  infrared 
detection  techniques  were  reviewed  by 
Dr.  Duke  indicating  this  to  be  another 
space  media  in  which  future  possibili¬ 
ties  exist. 

AFCEA  vice  president  Rear  Admiral 
Frank  Virden,  USN,  Director  of  Naval 
Communications,  was  guest  speaker  at 
the  April  26  meeting. 

hLexfngfton-Concorcf 

|jr  The  March  14  meeting  was  held  at 
the  Carriage  House  with  156  members 
and  guests  attending.  Guest  speaker 
was  Professor  Walter  A.  Rosenblith, 
head  of  Communications  Sciences  at 
MIT.  He  gave  a  talk  on  cybernetics, 
relating  how  today’s  computer  environ¬ 
ment  is  dependent  upon  the  human 
control  system. 

Professor  Rosenblith  further  dis¬ 
cussed  how  much  man  has  increased 
the  functional  processes  of  the  mind 
over  the  last  hundred  years  and  what 
the  capabilities  of  a  man’s  mind  might 
be  one  hundred  years  from  now. 

During  the  business  meeting,  Howard 
Dean,  Marquart  Corporation,  presented 
the  list  of  nominees  for  office  and  the 
approved  chapter  By-Laws.  George 
Twigg,  Raytheon  Company,  announced 
that  General  McCormick,  vice  presi¬ 
dent,  MIT,  would  be  the  guest  speaker 
at  the  April  meeting.  Senator  Leverett 
Saltonstall,  senior  senator,  Massachu¬ 
setts,  is  guest  speaker  for  the  May 
meeting.  The  chapter  will  have  an 
AFCEA  “Golf  Day”  in  June. 

Syracuse 

A  dinner  meeting  was  held  at  the 
Sheraton  Syracuse  Inn  on  March  8. 
Brigadier  General  D.  P.  Gibbs,  deputy 
chief  of  staff,  Communications  and 
Electronics,  North  American  Air  De¬ 
fense  Command  was  guest  speaker. 

General  Gibbs  spoke  on  “NORAD — 
Communications  and  Electronics.”  He 
told  the  96  members  and  guest  attend¬ 
ing  of  the  scope  of  the  defense  organi¬ 


zation  and  the  planning  that  was  in¬ 
volved  to  give  us  as  much  advanced 
warning  as  possible. 

At  the  conclusion  of  his  talk  a  film 
“Seconds  for  Survival,”  put  out  by  the 
American  Telephone  and  Telegraph 
Company,  was  shown. 

REGION  B1 

Washington 

Guest  speaker  at  the  March  2  lunch¬ 
eon  meeting  was  John  H.  Rubel,  deputy 
director.  Defense  Research  and  Engi¬ 
neering,  Office  of  the  Secretary  of  De¬ 
fense.  The  meeting  was  held  at  the 
Grand  Ballroom,  Willard  Hotel. 

Mr.  Rubel  spoke  on  “Major  Trends 
in  Defense  R  &  D,”  basing  it  on  his 
experience  in  both  industry  and  the 
military. 

The  April  5  meeting,  also  held  at  the 
Willard  Hotel,  featured  guest  speaker 
Major  General  J.  F.  Whisenand,  US4F, 
Deputy  Chief  of  Staff,  Plans,  ARDC. 
His  subject  was  “Planning  Factors  in 
the  Design  of  ‘L’  Systems.”  Recent 
experience  in  the  Joint  Chiefs  of  Staff 
and  as  DCS  Plans,  Headquarters 
ARDC,  enabled  him  to  discuss  present 
and  future  advanced  USAF  Command 
and  Control  systems  responsive  to  the 
aerospace  era. 

REGION  B2 

Dayton-W  right 

The  featured  speaker  at  the  March 
15  meeting  was  A.  A.  Koepfer,  chief. 
Reconnaissance  Data  Reduction  Branch, 
Wright  Air  Development  Division.  One 
hundred  members  and  guests  attended 
the  dinner  meeting  held  at  the  Officers 
Club,  Wright-Patterson  Air  Force  Base. 

Special  guests  were  Colonel  and  Mrs. 
A.  L.  Wallace,  Jr.  (director.  Advanced 
Systems  Technology,  WADD),  and 
Colonel  and  Mrs.  T.  J.  Commins  (chief. 
Avionics  Division,  Directorate  of  Ad¬ 
vanced  Systems  Tech.,  WADD). 

Mr.  Koepfer  spoke  on  “Photography 
in  Military  Reconnaissance.”  He  re¬ 
viewed  the  advancements  in  photog¬ 
raphy,  as  applied  to  the  reconnaissance 
mission,  from  1942  to  the  present.  He 
portrayed  the  outstanding  advance¬ 
ments  in  this  area  using  slides  and  film, 
some  of  which  were  in  3D. 

The  April  27  chapter  meeting  was 
held  at  the  Dayton  Air  Force  Depot, 
with  the  Wright  Brothers  chapter  of 
the  Armed  Forces  Management  Asso¬ 
ciation  co-host. 

Lexington 

Twenty  members  and  guests  met 
February  24  at  the  Officers  Club,  Lex¬ 
ington  Signal  Depot,  to  discuss  reacti¬ 
vating  the  chapter.  A  dinner  meeting 
was  planned  for  March  13  at  which 
officers  were  elected.  Those  elected  are: 
president.  Colonel  Henry  L.  Morris, 
University  of  Kentucky;  executive  vice 
president,  Michael  Keller,  General 


Telephone  Company  of  Kentucky;  vice 
president,  William  G.  Stacy,  Lexing¬ 
ton  Signal  Depot;  secretary,  Harold  G. 
Flanary,  U.  S.  Public  Health  Service 
Hospital;  treasurer,  Tom  R.  Smith, 
Kentucky  Utilities  Company. 

The  following  committees  were  ap¬ 
pointed:  executive  committee,  H.  J. 
Huether,  Jr.,  Colonel  Charles  Phipps, 
Raymond  Soard,  Charles  Morrison ; 
membership,  Waddy  Neubauer,  Ray¬ 
mond  Soard,  James  Sherrard;  public¬ 
ity,  Arthur  Boyd,  Jim  Mellon,  Ar¬ 
rangements,  CWO-4  Alton  Philbrick, 
Harold  G.  Flanary;  program,  Michael 
Keller,  H.  J.  Huether,  Jr.,  Colonel 
Charles  Phipps. 

Guest  speaker  at  the  meeting  was  Dr. 
Bernd  Ross,  Wesson  Metals  Company. 
His  topic  was  semi-conductors  and  he 
described  the  materials  which  are  used 
in  making  semi-conductor  devices  and 
explained  the  characteristics  of  the  neg¬ 
ative  and  positive  materials. 

Pittsburgh 

Members  and  guests  of  the  chapter 
toured  the  Master  Missile  Site,  Oak¬ 
dale,  Penna.,  on  March  23.  Master 
Missile  is  the  successor  to  Nike  and 
the  backbone  of  the  Pittsburgh  De¬ 
fense  System. 

REGION  c 

Augusta~Ft,  Cordon 

Tele-processing  and  communications 
systems  were  discussed  at  the  March 
meeting.  Dr.  Joseph  J.  Farley,  mana¬ 
ger  of  tele-processing  systems  for  In¬ 
ternational  Business  Machines  Federal 
Systems  Division,  told  of  his  company’s 
developments  in  that  field.  The  meeting 
was  held  in  the  Fort  Gordon  NCO 
Club. 

Dr.  Farley,  currently  responsible 
for  IBM’s  high-speed  magnetic  tapes 
and  data  collection  and  data  gathering 
developments,  was  the  man  responsible 
for  developing  specifications  on  the 
communications  system  for  all  meteoro¬ 
logical  tests  during  the  International 
Geophysical  Year. 

Cape  Canaveral 

Lieutenant  Colonel  James  W.  Kelley, 
chapter  president,  conducted  a  short 
business  meeting  after  the  luncheon 
held  March  23  at  the  Officers  Club, 
Patrick  AFB.  He  reminded  the  23 
members  and  guests  present  of  the 
April  20  luncheon  meeting  and  the 
April  27  Joint  Council  meeting. 

On  May  18  an  evening  meeting  with 
the  ladies  present  will  be  held  at  the 
Officers  Club,  Patrick  AFB.  At  this 
meeting  Dr.  R.  A.  Ibison  will  present 
an  illustrated  lecture  on  the  Space 
Travel  Simulator  developed  by  Elec¬ 
tronic  Communications,  Inc.  of  St. 
Petersburg,  Fla.  October  3, 4  and  5  have 
been  announced  as  the  dates  for  the 
symposium  to  be  sponsored  by  the 
chapter. 
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Culf  Coast 

One  hundred  and  nine  members  and 
guests  attended  a  dinner  meeting 
March  6  held  at  the  Trade  Winds 
Motel,  Biloxi,  Mississippi.  Major  James 
Gledhill,  vice  president,  programs,  gave 
an  overall  view  of  plans  for  future 
programs  and  introduced  the  guests 
of  honor  and  speaker  Keith  Mattison. 

Mr.  Mattison,  manager.  Program 
Planning  Defense  Systems  Department, 
General  Electric  Company,  Syracuse, 
New  York,  spoke  on  “The  Programs 
Confronting  Industry  in  Coping  with 
Future  Military  Systems.”  He  em¬ 
phasized  the  importance  of  creativity 
and  innovation  on  the  part  of  industry 
in  developing  solutions  to  military  sys¬ 
tems  problems. 

Using  slides,  he  illustrated  some  ex¬ 
amples  of  innovations.  Among  these 
were:  (1)  thermoplastic  recording  of 
visual  images;  (2)  application  of 
superconductivity  principles;  and  (3) 
high  intensity  presentation  of  3-di- 
mensional  electronic  sweeps.  Mr.  Mat¬ 
tison  was  accompanied  by  W.  S.  Henry, 
manager  of  the  Huntsville  District  of 
General  Electric  Defense  Electronics. 

Louisiana 

A  dinner  meeting  was  held  March 
29  at  Camp  Leroy  Johnson,  Commis¬ 
sioned  Officers  Mess.  Mr.  C.  C.  “Bud” 
Walther,  business  and  civic  leader,  who 
has  toured  European  countries  on  sev¬ 
eral  occasions,  presented  his  impres¬ 
sions  in  a  talk  entitled  “Those  Rus- 
•  »» 
sians. 

Mr.  Walther  is  a  past  president 
chapter  president,  past  president  of 
the  New  Orleans  Chamber  of  Com¬ 
merce  and  president  of  the  Foreign 
Policy  Association  of  New  Orleans. 

Northwest  Florida 

The  chapter  has  elected  the  follow¬ 
ing  new  officers:  president.  Colonel 
Sterling  K.  Briggs;  secretary-treasurer. 
Major  Norman  E.  Zielinski:  1st  vice 
president,  Timothy  R.  Long;  2nd  vice 
president,  John  M.  Fain;  3rd  vice 
president.  Captain  William  0.  White. 

REGION  D 

South  Texas 

A  dinner  meeting  was  held  March  15 
at  the  Fort  Sam  Houston  Open  Mess. 
Guest  speaker  was  T.  E.  Smith  of  Texas 
Instruments,  Inc.,  who  is  manager  of 
design  and  development  in  the  Missiles 
Department. 

Mr.  Smith’s  subject  was  “Major  Ad¬ 
vances  in  Microwave  Electronics.”  He 
discussed  trends  in  microelectronics, 
miniaturized  components,  semiconduc¬ 
tor  networks,  molecular  electronics  and 
the  future  potential  of  these  trends. 
Models  and  films  were  used  to  illus¬ 
trate  the  talk. 

REGION  E 

Greater  Detroit 

The  Burroughs  Corporation  hosted 
the  March  22  meeting  which  was  held 
at  their  manufacturing  branch  at  Ply¬ 


mouth,  Michigan.  Twenty-nine  mem¬ 
bers  and  guests  toured  the  branch  fol¬ 
lowing  dinner. 

This  is  one  of  Burroughs  large  manu¬ 
facturing  units  producing  electronic 
business  machines  currently  used  by 
modern  business  organizations. 

Scott-St.  Louis 

A  dinner  meeting  was  held  March 
10  at  Augustine’s  Restaurant  with  74 
members  and  guests  attending.  Special 
guests  at  the  meeting  were  Brigadier 
General  and  Mrs.  Norman  L.  Peterson 
and  Major  General  and  Mrs.  Daniel 
C.  Doubleday. 

The  program  and  speaker  for  the 
evening  were  introduced  by  chapter 
secretary  Allan  Eisenmayer.  Guest 
speaker  Brigadier  General  Norman  L. 
Peterson,  USAF,  Commander,  Air 
Weather  Service  (MATS),  Scott  Air 
Force  Base,  Ill.,  gave  an  illustrated 
talk  on  “Communications  Require¬ 
ments  for  Weather  Satellites.”  As  a 
special  attraction  a  full  scale  model 
of  the  weather  satellite  Tiros  II  was 
on  display,  courtesy  of  General  Peter¬ 
son. 

The  following  officers  have  been 
elected  for  1961-62:  president.  Colonel 
C.  W.  Evans,  USA  (Ret.),  South¬ 
western  Bell  Telephone  Co.;  vice  presi¬ 
dents,  Lieutenant  Colonel  Robert  M. 
Brewer,  USAF,  Headquarters,  AACS, 
and  Commander  George  W.  Laidlaw, 
USNR,  American  Telephone  and  Tele¬ 
graph  Co.;  secretary,  Allan  L.  Eisen¬ 
mayer,  Base  Communications,  Scott 
AFB;  treasurer,  Kenneth  H.  Norris, 
Headquarters,  MATS. 

Directors  for  a  two  year  term  are: 
Colonel  David  W.  Baugher,  Missouri 
Air  National  Guard;  Louis  E.  Dechant, 
Dechant  Electrical  Service;  Rear  Ad¬ 
miral  Robert  E.  Melling,  USN  (Ret.) ; 
B.  R.  Robards,  Southwestern  Bell  Tele¬ 
phone  Co.;  Clifford  G.  Wassail,  South¬ 
western  Bell  Telephone  Co.  Filling  a 
one  year  vacancy  as  director  is  Lieut¬ 
enant  Colonel  Joe  P.  Miller,*  USAF, 
Headquarters  AACS. 

The  April  7  meeting  featured  guest 
speaker  Henri  Hodara,  associate  direc¬ 
tor  for  Space  Communications,  Re¬ 
search  and  Development  Department, 
The  Hallicrafters  Company,  Chicago, 
Ill.  He  presented  an  illustrated  talk 
on  “Putting  Satellites  to  Work  in 
Communications.” 

REGION  F 

Greater  Los  Angeles 

A  dinner  and  ladies’  night  were  held 
March  15  at  the  Hilton  Hotel,  Golden 
Room,  with  113  members  and  guests 
attending. 

Guest  speaker  was  chapter  director 
L.  D.  Callahan,  vice  president,  Gil- 
hllan  Bros.  Inc.  He  told  of  his  recent 
tour  of  the  European  NATO  countries, 
comparing  the  amazing  progress  West 
Berlin  has  made  economically  with  the 
situation  that  still  exists  in  East  Berlin. 
This  was  his  first  visit  since  the  Berlin 
Air  Lift.  He  humorously  described 
the  Pre-Lenten  Fasching  (the  German 
version  of  the  Mardi  Gras). 


Mr.  Callahan  also  brought  members 
and  guests  up-to-date  on  Ground  Ap¬ 
proach  Control  Equipment,  which  was 
engineered  and  developed  by  Gilfillan 
Bros.  Inc.  He  said  it  took  six  years 
and  10  million  dollars  to  bring  it  from 
a  22  ton  monster  to  a  950  pound  elec¬ 
tronic  marvel  with  pre-recorded  voice 
directions  to  bring  the  pilot  and  air¬ 
craft  in  through  zero-zero  weather. 

Chapter  president  John  W.  Atwood 
appointed  the  following  to  serve  on 
tht  nominating  committee:  John  W. 
Inwood,  chairman,  L.  D.  Callahan,  C. 
A.  LaHar,  Loyd  C.  Sigmon. 

San  Diego 

The  January  meeting  featured  Dr. 
John  C.  Webster  head  of  Auditory  De¬ 
tection  and  Communications  Section  at 
the  Navy  Electronics  Laboratory.  He 
presented  observations  and  photographs 
of  his  recent  studies  and  travels  in 
England  and  Europe.  The  meeting  was 
held  at  the  Midway  Chuck  Wagon 
Restaurant  with  40  members  and  guests 
attending. 

S.  L.  Ackerman,  program  director. 
Electronics  Products,  Convair  Astro¬ 
nautics,  was  the  featured  speaker  at 
the  February  23  meeting  held  at  the 
Sands  Hotel.  Mr.  Ackerman  discussed 
activities  of  his  firm  in  electronics 
and  took  the  70  members  and  guests  on 
a  tour  of  the  Astronautics  plant  fol¬ 
lowing  dinner  and  the  talk. 

Largest  meeting  of  the  season  was 
March  16  at  the  Honker  Restaurant  in 
La  Jolla  when  80  members  and  guests 
heard  guest  speaker  Dr.  Wade  L.  Fite, 
scientist-in-charge.  Atomic  Physics  Lab¬ 
oratory,  General  Atomic,  San  Diego. 
He  explained  the  workings  of  the 
nuclear  reactor,  policies  and  work  in 
progress  at  General  Atomic  and  super¬ 
vised  a  tour  of  General  Atomic  facili¬ 
ties  and  plant  following  the  dinner 
meeting. 

The  April  dinner  meeting  featured 
a  presentation  by  Captain  Burl  L. 
Bailey,  USN,  commanding  officer,  U. 
S.  Naval  Air  Station,  Miramir.  The 
evening  also  included  a  tour  of  the 
jet  air  base. 

Seattle 

The  March  8  dinner  meeting  was 
held  at  the  Benjamin  Franklin  Hotel 
with  44  members  and  guests  attending. 
Special  guests  were:  Commander  R.  L. 
Lowe,  DCO,  13th  Naval  District,  Navy 
Communications,  Seattle,  Washington; 
Captain  Richard  Quantz,  chief  of  Com¬ 
munications,  Washington  State  Patrol; 

L.  F.  McAdams,  Air  Defense  Command, 
Colorado  Springs,  Colorado.  Mr.  Mc¬ 
Adams  is  a  member  of  the  Rocky 
Mountain  chapter. 

Through  the  courtesy  of  chapter 
president  Roy  Pace,  a  unique  tape  re¬ 
cording  was  presented  based  on  the 
detailed  questioning  of  U.  S.  soldiers 
who  were  captured  in  Korea  and  under¬ 
went  brainwashing  at  the  hands  of 
Chinese  Communists.  The  questioning 
was  handled  by  Major  William  E. 
Mayer,  a  psychiatrist  who  has  spent 
a  number  of  years  specializing  in  the 
study  of  brainwashing. 
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EUROPEAN  REGION 

Paris 

The  chapter  held  a  dinner  meeting 
at  the  new  UNESCO  Building  on 
March  21  with  73  members  and  guests 
present.  The  guest  of  honor  was  George 
Gosche,  chief,  Missiles  System  Division. 
Paris  Office,  Lockheed  Aircraft  Cor¬ 
poration.  Mr.  Gosche  represented  Ad¬ 
miral  Vossler,  general  manasrer  of 
Lockheed’s  Paris  office.  Rear  Admiral 
Theodore  A.  Torgerson,  director,  C  &  C 
Division,  U.  S.  European  Command, 
presides  over  the  meeting. 

Following  dinner  Admiral  Torgerson 
introduced  Brigadier  General  Kenneth 
F.  Zitzman,  USA  (Ret.),  and  an¬ 
nounced  his  recent  appointment  as 
AFCEA  regional  vice  president,  Euro¬ 
pean  Region.  In  addition.  General 
Zitzman  was  presented  a  Certificate 
of  Group  Membership  for  International 
Standard  Engineering,  Inc.,  of  which 
he  is  executive  vice  president  and 
managing  director. 

The  program  for  the  evening  was  a 
film  on  the  Polaris  missile  program, 
for  which  Lockheed  Aircraft  Corp., 
is  a  prime  contractor.  The  film  was 
taken  from  Edward  R.  Murrow’s  “See 
It  Now”  television  show. 

PACIFIC  REGION 

Hawaii 

A  luncheon  meeting  was  held  March 
15  at  the  Willows  Restaurant  with  87 
members  and  guests  attending.  Special 


guests  were:  E.  B.  Franklin,  assistant 
regional  manager,  FAA;  D.  H.  Long, 
Air  Traffic  Division,  FAA;  C.  E.  Aid- 
rich,  Facilities  and  Material  Division, 
FAA. 

At  the  short  business  meeting  which 
followed  the  luncheon  it  was  decided 
to  contribute  three  awards  (1st,  2nd 
and  3rd  place)  in  the  name  of  AFCEA 
to  the  Fourth  Annual  Hawaiian  Science 
Fair  which  was  held  at  Kaiser  Dome 
March  24-26.  The  awards  were  given 
for  the  exhibits  judged  most  meritorious 
in  the  communications,  electronics  and 
photographic  field. 

Mr.  Franklin,  Mr.  Long  and  Mr. 
Aldrich  spoke  briefly  about  the  mission, 
functions  and  equipment  installed  in 
the  new  Federal  Aviation  Agency’s 
Air  Traffic  Control  Center  located  with¬ 
in  the  crater  of  Diamond  Head.  The 
group  took  a  tour  of  the  new  FAA 
Center. 

Tokyo 

On  February  3  approximately  100 
members  and  guests  toured  the  Fleet 
Activities  at  Yokosuka  and  the  USS 
Coral  Sea,  In  the  evening  a  dinner  was 
held  at  the  Yokosuka  Beach  Club. 

S“venty-five  members  and  guests  met 
at  the  American  Cluh  of  Tokyo  on 
March  10.  Following  dinner,  informal 
speeches  were  given  by  Dr.  Gunji 
Hosono,  Miss  Haruko  Hosono  and 
Lieutenant  Commander  John  W’.  Mc¬ 
Cord.  Transit  Project  Officer,  Pacific 
Missile  Range. 

Dr.  Hosono  and  his  daughter  Haruko. 
the  only  individuals  from  Japan  invited 


to  the  Inauguration  as  personal  guests 
of  President  Kennedy,  spoke  on  their 
impressions  of  the  trip  and  of  Presi¬ 
dent  Kennedy. 

Commander  McCord  explained  the 
general  purpose  and  structure  of  the 
Pacific  Missile  Range. 

The  annual  awards  banquet  was  held 
May  3  at  the  Washington  Heights 
Officers  Club.  Recognition  was  extend¬ 
ed  to  outstanding  Japanese  contributors 
in  civil  and  military  communications 
and  electronics. 

CHAPTERS  AT  LARGE 

San  Juan 

A  business  meeting  and  dinner  were 
held  March  16  at  the  Fort  Brooke 
Officers  Club.  Twenty-four  members 
and  guests  attended.  Following  the 
business  meeting,  Earl  Dudley,  for¬ 
merly  with  Formenlo  (Puerto  Rico 
Industrial  Development  Company)  and 
now  technical  consultant  for  the  Com¬ 
monwealth  Department  of  Education, 
spoke  to  the  group. 

He  spoke  on  his  new  position,  saying 
that  the  training  is  planned  on  a 
college  level,  without  college  credit, 
and  was  designed  to  take  the  advance 
student  and  place  him  in  a  position  of 
capability  of  handling  engineering 
problems.  He  said  that  the  present 
high  school  graduate,  in  Puerto  Rico, 
is  usually  unable  to  pass  the  entrance 
examinations  for  college,  principally 
due  to  the  fact  that  he  has  an  absolute 
lack  of  knowledge  of  math  and  related 
subjects. 


MUTUAL  INTERFERENCE  STUDIES  •  SITE  SURVEYS  * 

ARCHITECTURAL  SHIELDING  DESIGN  •  RF  FIELD  ENGINEERING 
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FLUSHING  55,  N.  Y 

Laboratories  also  at  Dayton,  Ohio,  and  San  Francisco,  Calif. 

l,om  c,.o,.V.  ./.Crcc 

VISIT  OUR  BOOTH  NO.  238  AT  THE  AFCEA  SHOW.  SHOREHAM  HOTEL 
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Augu8ta-Ft.  Gordon — (photo  left)  At  the  March  meeting:  (L  to  R)  chapter  president,  Col.  T.  J.  Trainor;  guest  speaker,  Dr.  J.  J.  Farley, 
manager,  Tele-processing  Systems.  IBM's  Federal  Systems  Division;  Col.  S.  A.  Stricklen;  O.  S.  Niehuss.  chapter  board  of  directors,  (photo  right) 
San  Diego— Pictured  at  the  March  16  meeting:  (L  to  R)  guest  speaker  Dr.  W.  L.  Fite,  General  Atomics;  Mrs.  Beryl  Bailey;  Capt.  Beryl  Bailey, 
Miramar  Naval  Air  Station;  chapter  president,  Capt.  J.  H.  Allen,  USN. 


New  York — (photo  left)  Chapter  vice  president  Frank  Gunther.  Radio  Engineering  Labs.,  (left)  welcomes  special  guests  at  the  March  29  meet- 
ing:  (L  to  R)  Col.  P.  A.  Stanley;  guest  speaker  Dr.  C;  R.  Duke;  Lt.  Col.  R.  C.  Koener;  Capt.  W.  Finch,  USN  (Ret.),  (photo  right)  Fort  Mon¬ 
mouth — Pictured  at  the  March  dinner  meeting  are:  (L  to  R)  Brig.  Gen.  J.  E.  Heinrich.  USAR  (Ret.);  Brig.  Gen.  C.  M.  Baer;  chapter  president, 
Dr.  H.  K.  Ziegler;  guest  speaker  Lt.  Gen.  A.  G.  Trudeau,  Army  Chief  of  Research  and  Development;  Maj.  Gen.  W.  D.  Hamlin;  Brig.  Gen.  W.  M 
Thames. 
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Santa  Barbara — (photoHeft)  Special  guests  at  the  February  10  meeting  (back  row,  L  to  R)  Peter  Baum,  Rolf  Gehihaar,  Anne  Booher,  Steve 
King,  Joe  Sayovitz,  Jr.  Others  pictured  are:  (front  row,  L  to  R)  R.  Redemske,  Servomechanisms,  Inc.;  guest  speaker  Capt.  W.  Scarpino,  USN 
(Ret.);  chapter  president,  Adm.  C.  C.  Ray,  USN  (Ret.);  Lt.  Col.  H.  H.  Dillard,  USAR  (Ret.);  Dr.  J.  J.  Sayovitz.  (photo  right)  Greater  De¬ 
troit-One  of  the  groups  attending  a  tour  of  Burroughs  Corp.,  Plymouth  Manufacturing  Plant,  on  March  22,  being  given  an  explanation  of  a 
small  scale  computer.  (L  to  R)  D.  E.  Stromback,  J.  C.  Lindley,  E.  S.  Lindberg,  S.  J.  Guzowski,  chapter  treasurer  J.  H.  White,  C.  L  Brady, 
P.  J.  Schafer,  W.  B.  Snell,  R.  I.  Vanderhoof,  R.  W.  Fisher,  chapter  president  J.  I.  Vanderhoof,  R.  E.  Morrison,  J.  D.  Clair,  P.  K.  Harter. 


Association  News 


Association  Notes  of  Interest 

AFCEA  National  President,  Benjamin 
H.  Oliver,  Jr.,  vice  president.  Upstate 
New  York  Telephone  Co.,  was  guest 
speaker  at  the  April  12  dinner  meeting 
of  the  Syracuse  chapter  which  was  held 
at  Carrier  Corp.  Mr.  Oliver  spoke  on 
“The  Role  of  AFCEA.”  Col.  W.  J. 
Baird,  AFCEA  General  Manager,  was 
a  guest  speaker  at  a  luncheon  meeting 
the  chapter  held  on  the  same  day  at 
the  Hotel  Syracuse  Country  House. 
Mr.  Oliver  also  spoke  at  the  Cincinnati 
chapter  meeting  on  April  26  and  at 
the  Dayton-Wright  chapter  meeting  on 
April  27. 

The  Arizona  chapter  has  announced 
that  ten  Arizona  high  school  students 
have  entered  its  statewide  contest  for 
scientific  achievement  in  the  fields  of 
communication,  electronics,  optics  and 
photography.  The  experiments  and 
models  will  be  displayed  and  judged 
at  the  Fort  Huachuca  Armed  Forces 


Day  celebration  on  May  20.  In  addi¬ 
tion  to  the  exhibit  the  chapter  will  have 
a  hospitality  tent. 

The  Lexington-Concord  Chapter  is 
sponsoring  the  1st  Annual  AFCEA 
Golf  Tournament  and  Outing  on  June 
15.  Details,  including  the  name  and  ad¬ 
dress  of  the  person  to  be  contacted,  can 
be  found  on  page  98. 

Ray  Meyers,  regional  vice  president, 
reports  that  the  1961-62  edition  of  the 
AFCEA  Ham  Membership  Directory 
has  been  published  and  mailed  to  those 
listed  in  the  Directory.  The  second  edi¬ 
tion  was  due  largely  to  the  efforts  of 
Price  Swinney,  W6UTB,  and  Mr. 
Meyers. 


pany’s  microwave  tube  division.  He  has 
served  the  Association  for  two  years  as 
treasurer. 

f.  D«  Precision  Components 

Corp.  New  Group  Member 

I.  D.  Precision  Components  Cor¬ 
poration  has  joined  the  Association  as 
a  group  member.  The  company  is  in 
electro  mechanical  mechanisms  used  in 
the  field  of  electronics.  Walter  A. 
Kirsch,  sales  manager,  has  been  named 
as  representative  to  the  Association. 

In  addition  to  Mr.  Kirsch,  others 
named  to  membership  are:  Harvey  S. 
Dinstman,  president;  Bernard  Meyers, 
vice  president;  Joseph  Dinstman,  trea¬ 
surer,  Hyman  Dinstman,  secretary; 
Richard  M.  Meyers,  assistant  to  the 
vice  president;  Michael  Meyers,  sales 
engineer;  Edward  C.  Jones,  plant 
manager,  Siegfried  M.  DeBliech,  chief 
engineer;  Robert  B.  Feldman,  associate 
engineer;  William  Fraser,  quality  con¬ 
trol  manager. 


AFCEA  Treasurer  Assumes 
New  Position 

W.  Earl  Trantham,  Jr.,  has  been  ap¬ 
pointed  manager  of  a  new  operations 
department  of  Hughes  Aircraft  Com¬ 
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(Photo  Left)  RAdm.  T.  A.  Torgerson  (right)  presents  Brig.  Gen.  K.  F.  Zitzman,  USA  (Ret.),  with  a  group  membership  certificate  for  Inter¬ 
national  Standard  Engineering,  Inc.  The  presentation  was  made  at  the  March  21  Paris  chapter  meeting.  (Photo  right)  H.  F.  Jacobson  (center) 
accepts  the  Pan  American  World  Airways  group  member  certificate,  at  the  March  meeting  of  the  Arizona  chapter,  from  Col.  Otto  Saar  (left) 
and  Lt.  Col.  C.  D.  Harding  (right),  chapter  president.  Mr.  Jacobson  is  director,  Electronic  Environmental  Test  Facility,  for  Pan  American. 


Listing  of  new  members  of  AFCEA  who  joined  during  the  months  of  March  and  April  will  appear  in  June. 


LEXINCTON-CONCORD  CHAPTER 

OF 

ARMED  FORCES  COMMUNICATIONS  &  ELECTRONICS  ASSOCIATION 

SPONSORS 

1st  ANNUAL  AFCEA 
GOLF  TOURNAMENT  &  OUTING 

15  June  1961 
1 8  Hole  Tournament 

Scheduled  Foursomes — All  Day  Long,  Starting  at  9  a.m. 

Other  Activities  and  Refreshments  Also  Available 
Prizes  &  Awards  Banquet  at  8  p.m. 

Wachusett  Country  Club,  West  Boylston,  Mass. 

Subscription  $10.00 
Croup  Arrangements  Available 

Registrations  Close  9  June  1961 

Information  &  Reservations,  Tommy  Longtine,  Raytheon  Executive  Office, 

Lexington  73,  Mass.,  Tel.  VO  2-6600,  x492 
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The  CREI  representative  may  be  slightly  behind  schedule 
these  days,  but  he’s  worth  waiting  for. 

He’s  worth  waiting  for  because  with  his  years  of  experience 
in  dealing  with  technical  manpower  needs  of  the  electronics 
and  nuclear  industries,  government  and  the  armed  forces,  he 
has  developed  unusual  insight  into  one  of  your  most  pressing 
problems  . . .  how  to  increase  the  number  and  improve  the 
quality  of  the  technical  men  in  your  organization. 


He  is  worth  waiting  for  because  he  is  a 
mature  individual  carefully  selected  for  the 
responsible  position  of  education  counselor 
to  hundreds  of  young  men  who  are 
weighing  the  advantages  of  studying 
advanced  electronic  and  nuclear  engineer¬ 
ing  technology.  He  is  thoroughly  familiar 
with  industry  in  your  area.  He  knows 
CREI’s  educational  programs  and  he  is 
proud  of  the  fact  that  the  U.  S.  Office  of 
Education  lists  CREI  as  “an  institution  of 
higher  learning,”  and  that  more  than 
20,400  students  scattered  throughout  the 
fifty  states  and  several  foreign  countries 
are  currently  taking  CREI  courses.  Over 
fifty  companies  actually  sponsor  their 
employees’  CREI  education. 


Why  don't  you  write  for  facts  on  how  CREI 
may  serve  you  and  the  promising  young 
men  in  your  organization  to  your  mutual 
benefit.  Address  your  inquiry  to: 


THE  CAPITOL  RADIO  ENQINEERINQ  INSTITUTE 

3224  16th  Street,  N.  W.,  Washington  10,  D.  C. 

Founded  in  1927 

ECPD  Accredited  Technical  Institute  Curricula 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


To  reduce  Government  costs  and 
simplify  procurement  administration, 

Deputy  Secretary  of  Defense  Roswell 
Gilpatric  has  rescinded  Department  of 
Defense  Directive  No.  7800.6,  dated 
November  1,  1957,  which  provided 
for  withholding  20  percent  of  costs 
incurred  by  contractors  performing 
certain  categories  of  cost-reimburse¬ 
ment  contracts  until  they  had  de¬ 
livered  end  items  or  performed  speci¬ 
fied  increments  of  work. 

The  effect  of  this  cancellation  is 

(1)  to  reinstitute  the  practice  which 
prevailed  prior  to  November  1957  of 
paying  contractors  in  full  for  their 
incurred  costs  as  they  accrue  in  work 
on  future  contracts  of  this  type;  and 

(2)  to  authorize  the  Military  Depart¬ 
ments  to  pay  present  contractors  the 
amounts  currently  deferred  to  the 
extent  these  contractors  are  willing  to 
renegotiate  their  fee.  It  is  estimated 
that  some  $175  million  of  deferred 
payments  to  contractors  could  be 
accelerated  if  contractors  avail  them¬ 
selves  of  this  provision. 

Criticism  of  the  withholding  policy 
centered  around  the  fact  that  contrac¬ 
tors  were,  in  many  instances,  forced 
to  borrow  in  order  to  fund  the  20 
percent  of  costs  which  the  Govern¬ 
ment  withheld.  The  interest  charges 
on  these  loans  were  an  added  expense 
to  the  contractor  and  hence  entered 
into  determination  of  his  fee,  and 
ultimate  cost  to  the  Government. 

The  policy  of  withholding  20  per¬ 
cent  of  costs  incurred  on  such  cost- 
reimbursable  contracts  was  originally 
based  on  the  theory  that  in  requiring 
the  contractor  to  invest  capital  in 
inventories,  services  and  work-in- 
process  until  delivery,  he  would  have 
more  incentive  to  strive  for  greater 
efficiency,  economy  and  better  man¬ 
agement  resulting  in  lower  costs  to 
the  purchaser.  With  the  adoption  of 
the  1957  policy,  one  of  the  factors 
considered  in  arriving  at  an  equitable 
fee  was  costs  incurred  by  the  con¬ 
tractor  resulting  from  the  deferred 
payment. 

The  policy  of  withholding  applies 
to  all  cost-plus-fixed-fee  contracts  ex¬ 
cept:  (a)  those  where  the  contractor 
received  no  fee  or  profit;  (b)  those 
with  educational  institutions  or  non¬ 
profit  organizations;  fc)  those  solely 
for  the  operation  of  Government- 
owned  plants;  or  (d)  contracts  with 
small  business  which  would,  in  the 
determination  of  the  Secretary  of  the 


military  departments,  effect  undue 
hardship  on  the  contractor’s  inter¬ 
est.  In  the  application  of  the  policy 
more  than  $400  million  was  esti¬ 
mated  to  have  been  withheld  from 
contractors  at  the  time  of  initiation 
of  this  policy. 

•  •  • 

Expenditures  for  research  and  de¬ 
velopment  in  the  Nation,  estimated  at 
$12.4  billion  in  1959,  were  equal 
to  2.6  percent  of  the  gross  national 
product  for  that  year.  During  recent 
years  this  ratio  has  remained  rela- 
lively  constant,  over  2  percent. 

These  data  are  included  in  a  re¬ 
port  released  by  the  National  Science 
Foundation  which  emphasizes  that 
expenditures  for  R  &  D  serve  as  one 
of  the  most  productive  stimulants  to 
long-run  economic  growth.  While 
R  &  D  expenditures  increased  as  a 
percentage  of  the  gross  national 
product  from  1953  to  1959,  the  re¬ 
port  notes  the  modest  share  thev 
continued  to  represent  in  the  total 
national  effort. 

Basic  research  expenditures  repre¬ 
sented  only  two-tenths  of  one  per¬ 
cent  of  the  gross  national  product 
in  recent  years.  Since  many  R  &  D 
accomplishments  derive  ultimately 
from  the  basic  research  effort,  the 
study  suggests  that  it  represents  a 
relatively  inexpensive  means  of  ac¬ 
celerating  economic  growth. 

The  foundation  study,  “R  &  I)  and 
the  Gross  National  Product,”  is  re¬ 
ported  in  Reviews  of  Data  on  R  &D, 
No.  26.  Copies  may  be  obtained 
from  the  Superintendent  of  Docu¬ 
ments,  U.  S.  Government  Printing 
Office,  Washington  25,  D.  C.  Price 
is  10  cents  per  copy. 

•  •  • 

Japanese  exports  of  electronic 
products  to  the  United  States  during 
1960  totaled  $94.0  million,  a  24  per¬ 
cent  increase  over  the  $75.6  million 
total  of  1959,  the  Electronics  Divi¬ 
sion,  Business  and  Defense  Services 
Administration,  U.S.  Department  of 
Commerce  has  reported. 

The  value  of  exports  of  radio  re¬ 
ceivers  in  1960,  which  accounted  for 
74  percent  of  the  total  shipments, 
registered  a  gain  of  11  percent  over 
1959.  Exports  of  radios  with  3  or 
more  transistors  last  year  increased 
by  4  percent  in  quantity,  but  declined 
by  4  percent  in  value  from  the  pre¬ 
ceding  year;  exports  of  other  radios 
increased  appreciably. 


Other  products,  showing  substan¬ 
tial  gains,  were  sound  recorders  and 
reproducers,  radio-phonographs, 
speakers,  receiving  tubes  and  other 
electronic  components.  The  1960  ex¬ 
ports  of  television  receivers  to  the  U. 
S.  totaled  10  thousand  valued  at 
$507  thousand. 

Exports  to  the  U.  S.  were  equiva¬ 
lent  to  48  percent  of  total  Japanese 
exports  of  electronic  products  to  the 
world  in  1960  compared  with  56 
percent  in  1959. 

•  •  • 

Assistant  Secretary  of  Commerce 
for  International  Affairs  Rowland 
Burnstan  headed  a  group  of  Depart¬ 
ment  of  Commerce  and  State  officials 
who  participated  in  a  Regional  Con¬ 
ference  of  commercial  officers  of  the 
U.  S.  Foreign  Service  at  Hong  Kong 
last  month. 

The  meeting  was  held  to  advance 
the  aims  of  the  Administration’s  pro¬ 
gram  to  expand  exports.  The  Con¬ 
ference  brought  together  principal 
commercial  officers  from  22  U.  S. 
Foreign  Service  posts  in  16  countries 
of  the  Far  East  and  South  Asia  and 
U.  S.  Government  officials  concerned 
with  the  program.  An  exchange  of 
views  and  suggestions  on  how  U.  S. 
business  can  best  be  served  in  en¬ 
larging  sales  of  American  products 
in  Far  Eastern  markets  was  the  main 
theme  of  the  Conference. 

•  •  • 

A  pre-proposal  conference  for  in¬ 
dustrial  firms  interested  in  being  con¬ 
sidered  as  the  systems  contractor  on 
the  Saturn  S-II  stage  was  held  at  the 
Marshall  Space  Flight  Center  in 
Huntsville,  Ala.,  last  month. 

Twenty  firms  were  invited  to  par¬ 
ticipate  in  the  first  phase  of  a  two- 
phase  contractor  proposal  evalua¬ 
tion.  At  the  first  meeting,  potential 
contractors  were  given  general  infor¬ 
mation  on  the  S-II  stage  permitting 
them  to  determine  whether  they  were 
interested  in  offering  to  do  the  work. 
Interested  firms  were  given  requests 
for  initial  proposals  which  were  due 
at  the  Marshall  Center  on  May  11. 
These  proposals  contain  information 
on  the  firms’  capabilities  and  past 
experience.  From  these  proposals 
will  be  chosen  a  lesser  number  of 
firms  who  will  be  invited  to  submit 
detailed  offers,  including  cost  infor¬ 
mation  based  on  the  complete  speci¬ 
fications  given  them. 

The  S-II  program  will  be  a  major 
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James  D.  McLean 
(left),  president  of 
General  Dynamics/ 
Electronics,  presents 
the  I960  General  Dy¬ 
namics  /  Electronics 
Award  for  Science  and 
Technology  to  George 
A.  Franco,  manager 
of  the  Radio  Commu¬ 
nication  Laboratory  in 
General  Dynamics/ 
Electronics  Research 
Division.  Dr.  N.  A. 
Pinkelstein  (center) 
looks  on.  Mr.  Franco 
developed  a  technique 
for  high  speed  data 
transmission,  e x  c  e  p - 
tionally  resistant  to 
jamming,  called  DEFT 
(Dynamic  Error  Free 
Transmission). 


held  liable  for  losses  should  a  test 
rocket  fall  by  accident  into  a  heavily 
populated  area,  the  committee  re¬ 
solved  to  seek  support  for  legislation 
from  the  Small  Business  Administra¬ 
tion  and  urged  committee  members 
to  make  individual  appeals  to  their 
representatives  in  Congress. 

A  plea  for  backing  for  a  bill  sent 
to  Congress  recently  by  the  Defense 
Department  is  to  be  made  to  the 
Small  Business  Administration  by  the 
committee  chairman,  C.  J.  Harrison, 
senior  vice  president  of  Rixon  Elec¬ 
tronics  Inc. 


undertaking — the  largest  rocket  yet 
to  be  built  totally  within  U.  S.  indus¬ 
try.  Purpose  of  the  two-phase  eval¬ 
uation  is  to  reduce,  in  the  first  phase, 
the  list  of  potential  contractors  to  a 
limited  number  who  possess  demon¬ 
strated  competence  and  capability, 
and  to  allow  other  contractors  not  in 
a  competitive  position  to  avoid  the 
great  expense  of  preparing  detailed 
proposals. 

The  S-II  stage  is  to  be  the  second 
stage  of  the  Saturn  C-2  configura¬ 
tion.  It  will  be  powered  by  four  J-2 
liquid  -  hydrogen,  liquid  -  oxygen  en¬ 
gines,  each  developing  200,()00 
pounds  of  thrust  for  a  stage  thrust 
of  800,000  pounds.  The  S-11  will  be 
about  21%  feet  in  diameter  and 
about  74  feet  in  length. 

Tlie  twenty  firms  invited  to  par¬ 
ticipate  in  the  April  meeting  were: 
Avco  Manufacturing  Corp.,  Bell  Air¬ 
craft  Co.,  Bendix  Aviation  Corp., 
Boeing  Airplane  Co..  Chance  Vought 
Aircraft,  Inc.,  Chrysler  Corp.,  Con- 
vair,  Douglas  Aircraft  Co.,  Firestone 
Tire  and  Rubber  Co.,  General  Elec¬ 
tric  Co.,  Hughes  Aircraft  Co.,  Lock¬ 
heed  Aircraft  Co.,  Martin  Co.,  Mc¬ 
Donnell  Aircraft  Corp.,  North  Amer¬ 
ican  Aviation,  Inc..  Northrop  Corp., 
Raytheon  Co.,  Sperry  Rand  Corp., 
United  Aircraft  Corp..  and  Western 
Electric  Co.  Basis  of  this  selection  is 
that  each  of  these  companies  has  had 
prime  responsibility  for  a  rocket  sys¬ 
tem  with  length  of  25  feet  or  greater. 


NASA  and  Jet  Propulsion  Labora¬ 
tory  have  announced  reception  of 
strong,  clear  radio  signals  reflected 
back  to  earth  from  Venus  in  a  70- 
million  mile  round  trip  taking  about 
6%  minutes.  The  first  transmission 
was  completed  at  9:34  p.m.  EST, 
March  10  at  JPL’s  Goldstone  Track¬ 
ing  Station,  50  miles  north  of  Bar- 
stow,  California. 

Dr.  Hugh  Dryden,  Deputy  Admin¬ 
istrator  of  NASA,  said  this  is  the 
first  time  such  signals  have  been 
immediately  detectable  without  elab¬ 
orate  analysis  and  processing. 

Objective  of  the  experiment  is  to 
determine  whether  Venus  spins  on 
its  axis  and  the  rotation  speed;  to 
determine  the  orientation  of  the 
planet’s  spin  axis;  to  investigate  the 
nature  of  the  surface  of  Venus  as 
determined  by  the  reflectivity  of  its 
surface;  and,  to  further  define  the 
measuring  unit  of  the  universe,  the 
approximate  93-million  mile  Astro¬ 
nomical  Unit.  The  exact  length  of 
the  Unit,  the  mean  distance  from 
the  earth  to  the  sun,  has  not  been 
defined  to  within  about  10,000  miles. 

Every  19  months  Venus  approaches 
to  within  about  26.2  million  miles 
of  earth  compared  to  a  maximum 
separation  of  162  million  miles.  This 


The  Electronic  Industries  Associa¬ 
tion,  Small  Business  Committee,  is 
pressing  for  Congressional  action  on 
legislation  to  indemnify  defense 
manufacturers  against  uninsurable 
claims  resulting  from  missile  and 
rocket  accidents. 

Following  a  warning  that  elec¬ 
tronic  components  makers  could  be 


closest  approach,  known  as  the  in¬ 
ferior  conjunction,  occurred  this  year 
on  April  11.  The  present  develop¬ 
ment  of  radio  communication  makes 
it  impractical  to  attempt  radio  con¬ 
tact  with  Venus  except  during  com¬ 
paratively  brief  periods  before  and 
after  inferior  conjunction. 

The  transmitting  antenna,  located 
seven  miles  from  the  receiving  an¬ 
tenna  to  minimize  interference,  sent 
a  2388  megacycle/second  signal  to 
Venus  using  about  ten  kilowatts  of 
power.  The  signal  was  a  conical  beam 
only  .4  of  a  degree  in  width.  The 
signal  sent  March  10  traveled  at  the 
speed  of  light  (186,000  mile/second) 
and  took  another  3%  minutes  to 
complete  the  trip  and  be  detected  by 
the  Goldstone  receiver. 

The  receiver  used  both  a  maser  and 
a  parametric  amplifier.  The  ruby 
crystal  of  the  maser  amplifier  was 
maintained  at  the  temperature  of 
liquid  helium  (-452°F,  a  few  degrees 
above  absolute  zero),  to  reduce  the 
receiver  generated  noise  power  to  a 
very  small  quantity. 

•  •  • 

A  cooperative  program  for  the 
trans-Atlantic  testing  of  experimen¬ 
tal  communication  satellites  provided 
and  launched  by  the  National  Aero¬ 
nautics  and  Space  Administration  has 
been  announced  jointly  by  agencies 
of  the  United  States,  England  and 
France. 

The  British  General  Post  Office 
and  the  French  Center  for  Telecom¬ 
munications  Studies  have  agreed  to 
provide  ground  stations  in  Europe  for 
transmission  of  multi-channel  tele¬ 
phone,  telegraph  and  television  sig¬ 
nals  using  satellites  to  be  launch^ 
by  NASA  during  1962  and  1963  in 
Projects  Relay  and  Rebound.  The 
stations  will  be  equipped  with  ad¬ 
vanced  radio  facilities  having  ex¬ 
tremely  accurate  tracking  and  anten- 
na  pointing  qualities  and  capable  of 
conducting  tests  with  active  and  pas¬ 
sive  satellites  at  high  frequencies  and 
low  power.  Surveys  are  currently 
being  made  to  determine  their  loca¬ 
tions. 

Project  Relay,  a  low  altitude  active 
repeater  satellite  programmed  to  be 
launched  in  1962,  will  weigh  less 
than  100  pounds.  The  spacecraft  will 
contain  instruments  to  detect  radia¬ 
tion  damage  and  other  environmental 
effects  on  critical  components  as  well 
as  communication  experiments. 

Project  Rebound  is  a  follow-on  of 
the  first  passive  reflector  communica¬ 
tion  satellite  program.  Echo.  It  pro¬ 
poses  to  place  several  rigidized  in- 
(Continued  on  pa^e  107) 
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A  strain  gage  transducer  nears  completion.  It  is  made  by  Statham  Instruments,  Inc.,  Hato  Rey,  Puerto  Rico. 

Puerto  Rico  invites  you  to  visit  booth  240 

at  the  AFCEA  Convention 


See  why  electronics  is  the  Commonwealth's  fastest  growing  industry 


U.  S.  electrical  manufacturers  have 
found  Puerto  Rico  an  excellent  place 
to  locate  branch  plants. 

Weller  Electric  of  Easton,  Penn¬ 
sylvania,  has  three  plants  on  the 
island.  Statham  Laboratories  of  Los 
Angeles  have  four. 

You  will  also  find  such  firms  as 
General  Electric,  Sunbeam,  Sperry 
Rand  and  National  Video.  Alto¬ 
gether,  fifty-four  plants  are  now  in 
Puerto  Rico  making  complex  electri¬ 


cal  and  electronic  equipment.  Seven 
others  will  open  soon. 

Most  of  the  electrical  and  elec¬ 
tronic  products  manufactured  in 
Puerto  Rico  today  require  highly 
skilled  assembly  operations.  Note  the 
girl  above.  She  is  assembling  a  most 
delicate  instrument.  It  measures 
blood  pressure  inside  the  heart. 

You  couldn’t  find  a  better  instance 
of  the  exacting  work  that  skilled 
workers  in  Puerto  Rico  are  now  per¬ 


forming  for  U.S.  industry.  These 
workers  are  astonishingly  clever  with 
their  hands.  And  quick  to  master  in¬ 
tricate  jobs. 

Visit  our  booth  — number  240— at 
the  AFCEA  Convention.  You  will 
find  it  at  the  Shoreham  Hotel  Exhibi¬ 
tion  Hall  on  June  6,  7  and  8.  Our 
Industrial  Representatives  will  an¬ 
swer  any  questions  you  may  have 
about  opening  a  plant  in  booming 
Puerto  Rico. 
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VISIT  BOOTH  213 
HOTEL  SHOREHAM 

SEE  THE  NEW  WEBCOR 
MULTI-CHANNEL 
RECORDER-MODEL  104-1 


22  CHANNEL 

MAGNETIC  TAPE  RECORDER 

•  32  hours  of  continuous  unattended  recording 
on  two  identical  tape  transports,  16  hours  each. 

•  Records  on  all  22  channels  simultaneously. 

•  Automatic  transfer  to  second  tape  transport 
at  end  of  normal  recording  period,  or  in  event 
of  tape  breakage,  tape  stoppage  or  loss  of 
DC  power. 

•  22  Identical  plug-in  record  amplifiers. 

•  2  identical  power  supply/bias  oscillators. 

•  1  plug-in  monitor  amplifier. 

•  Any  channel  can  be  monitored. 

•  Speeds:  Record  ^Vieips, fast  forward  or  rewind 

250  ips,  3%  minutes^SOO  feet. 

Developers  and  Producers  of  Military  Electronic 
and  Electro-mechanical  Systems— Radar  and  Com¬ 
munication  Equipment— Active  and  Passive 
Countermeasures— Transistorized  Controls 
Timing  Devices 

ELECTRONICS  DIVISION 


S 


/ITA\.../?foi/o/K  announces 
incorporated\^  3  COMPLETE  line  of 
BROADCAST  EQUIPMENT 


All  Powers—  25  Watts 
to  50KW.  Dependable 
High  Level  Modula¬ 
tion.  High  Efficiency 
Circuitry.  Automatic 
recycling.  Remote  Con¬ 
trol,  Power  Cutback, 
Conelrad. 


FM 


10  Watts  to  35KW.  Su¬ 
perior  Phase  Modula¬ 
tor.  No  Neutralization 
Controls  Required. 
Modern  Long  Life  Ce¬ 
ramic  Tubes.  Multiplex 
and  Remote  Control. 


AUDIO 


Consoles  —  Single, 
Double,  Triple  Chan¬ 
nel;  Stereo;  Turn¬ 
tables;  Transcription 
Equipment;  Amplifiers 
— Limiting,  AGC,  Line, 
Remote  and  Monitor¬ 
ing;  Microphones;  Ter¬ 
minal  Equipment;  Test 
Equipment. 


•'•V 

r|  ' 

i 

AUTOMATION  m 

Guaranteed  to  be  the  most  practical  radio  ■  ®  I  1  ^ 

automation  system  ever  devised.  De- 
signed  and  manufactured  entirely  by 

All  IT  A  Pro  d  u  cf  s  Feature  the  Fol  I  owi  n  g  i 

Economically  Priced  |  Free  installation  Supervision  |  Silicon  Power  Supplies 
Conservatively  Rated  ■  Instantaneous  Field  Service 
Field  Proven  Conventional  Circuitry  ■  Standard  Parts 

Accessibility  of  all  Components  |  Flexibility  of  Application 


! 


816  N.  Kedzie  Ave.,  Chicogo  51,  Illinois 


A 


BROADCAST  DIVISION 


130  EAST  BALTIMORE  AVE.,  LANSDOWNE,  PENNSYLVANIA 

CLearbrook  9-8200 

Offices — Dallas  •  Los  Angeles  •  Sacramento  •  Cincinnati  •  Chicago 
INCORPORATED  *  New  York  •  Philadelphia  •  Atlanta 

''A  Complete  Broadcasting  Service** 
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Hated  spheres  in  orbit  by  using  a 
single  launch  vehicle.  The  first  launch 
to  orbit  three  spheres  is  programmed 
during  1963. 

The  cooperating  nations  will  wel¬ 
come  participation  by  other  countries 
should  they  desire  to  provide  addi¬ 
tional  ground  facilities  for  the  experi¬ 
ments. 


Representatives  of  NASA  and  the 
French  Comity  des  Recherches  Spa- 
tiales  in  informal  technical  discus¬ 
sions  last  March  affirmed  a  desire 
for  cooperation  in  space  science  re¬ 
search  of  mutual  interest. 

The  two  organizations  plan  the 
following  initial  steps:  (1)  The 
Comite  expects  to  make  detailed  pro¬ 
posals  for  experiments  in  the  VLF, 
auroral  and  airglow,  and  biological 
fields,  with  the  expectation  that  these 
experiments  will  be  prepared  by  the 
Comite  and  flown,  as  mutually 
agreed,  in  appropriate  scientific 
sounding  rockets  by  NASA;  (2) 
Further  arrangements  are  contem¬ 
plated  for  the  preparation  of  these 
experiments  by  the  Comite  for  in¬ 
corporation  in  satellites  to  be 
launched  by  NASA,  assuming  favor¬ 
able  results  are  obtained  in  rocket 
soundings  as  appropriate;  (3)  The 
two  organizations  will  exchange  in¬ 
formation  regarding  the  design, 
equipment  and  operation  of  a  scien¬ 
tific  sounding  rocket  launching  site. 
Such  exchanges  will  include  tech¬ 
nical  visits  as  necessarv;  and,  (4) 

As  an  initial  step  toward  mutual 
exchanges  of  personnel  for  training 
and  familiarization,  NASA  will  ac¬ 
commodate  in  its  space  science  cen-  | 
ters  technicians  sponsored  by  the 
Comite  as  may  be  agreed. 


Amateur  radio  operators  of  the 
northeastern  U.  S.  wishing  to  com¬ 
pete  in  the  nation-wide  12th  Armed 
Forces  Day  amateur  radio  program 
to  be  conducted  on  Saturday,  May 
20,  may  receive  time  schedules  and 
procedures  by  contacting  Hq.  First 
U.  S.  Army  MARS  (Military  Affiliate 
Radio  System)  Director,  Signal  Sec¬ 
tion,  Bldg.  550,  Governors  Island, 
New  York  4,  N.  Y. 

A  message  from  the  Secretary  of 
Defense  will  be  sent  via  shortwave  in 
International  Morse  Code  (CW  code) 
at  25  wpm;  and,  by  a  radioteletype¬ 
writer  (RATT)  transmission  at  60 
wpm.  A  military-to-amateur  trans¬ 
mitting  and  receiving  test  will  be  con¬ 
ducted  for  all  holders  of  valid  U.  S. 
amateur  radio  station  licenses.  Head¬ 
quarters  radio  stations  of  the  Army, 
Navy  and  Air  Force  will  operate  on 
spot  frequencies  outside  the  amateur 


THE  MOST^  USED  ELECTROLYT/C  RECORDING  PAPERS 


NEED  A  CLEAR  BLACK  MARK 
ON  A  WHITE  BACKGROUND 
■N  ELECTROLYTIC  RECORDING?  B 


MWftll 


fMMTt 


^5> 


■-li 


•  MtlM 


.COOUR 


WARMlk 


rT.VOtTN 


\\ 


HOGAN 


You  can  specify  the  paper  type  to  fit  the  application:  high  contrast, 
sharp  definition,  high-speed  marking,  dense  black  marking,  extensive 
gray  scale,  archival  quality,  reproducibility  by  office  duplicators. 
HCXjAN  FAXPAPER  is  used  for  event  and  data  recording,  opera¬ 
tions  monitoring,  press  service  news  pictures  and  weather-map  record¬ 
ing,  spectrum  analysis,  ceilometering,  data  retrieval  readout,  plotting 
and  printer  plotting,  facsimile  recording.  HOGAN  FAXimile  also 
makes  equipment  for  such  uses. 


WRITE  FOR  FACTE  ON  FAXFAFSR  TO... 


HOGAN  FAXimile  Corporation  •  635  Greenwich  St.,  N.  Y.  14.  N.  Y. 


Radar  Transmitter  FPS-3S 


For  the 
security 
of  our 
nation 


The  AN/FPS-35  Radar  Search  Set  is  an 
integral  part  of  America’s  security  defense 
I  network.  This  massive  sentinel  stands  in 
I. :  vital  areas  protecting  the  nation. 


FXR  is  the  designer  and  developer  of  the  Line  Modulator, 
the  key  block  in  the  transmitter  complex.  High  level  engi¬ 
neering  combined  with  complete  precision  facilities  pro¬ 
duced  the  answers  to  the  unique  problems  encountered. 


Solutions  to  the  most  exacting  specifica¬ 
tions  are  the  foundation  of  FXR’s  service 
in  High  Power  Electronics.  The  solution  to 
your  particular  problem  is  but  a  phone 
call  away.  Just  call  and  ask  for  an  FXR 
applications  engineer  to  discuss  your 
needs. 


FXR,  Inc. 


Design 


Development  •  Manufacture 

25-26  50th  STREET  ^  RA.  1-9000 
WOODSIDE  77,  N.  Y.  *  TWX:  NY  43745 


A 
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NEW!  FOTO-VIDEO  Broodcast  Quality  Imoge  Orthicon 

TV  Camera,  the  V-600 


Light! 
Only  25 
Pounds. 


Small! 
Only  2 
Cubic  Feet. 
Low  Priced! 


See  it  at  Foto-Video  booth  No.  277  at  AFCEA, 
Shoreham  Hotel,  Washington,  June  6-8.  Also  see  the  latest  in 
Military  TV  Equipment  engineered  and  manufactured  by 

FOTO-VIDEO  Electronics,  Inc. 

Cedar  Grove,  N.  J.  CEnter  9-6100 


At  last  we  have  a  monthly  publication  presenting  analyses  and 
interpretations  of  latest  developments  in  the  military  contract 
field .  .  .  current  subject  of  discussion  .  .  .  significant  changes  to 
Armed  Services  Procurement  Regulation  Revision  No.  3,  dated 
January  31,  1961  .  •  •  complete  detailed  analysis  and  review. 

“ADMINISTRATIVE  AMD 
ACCOUMTIMG  GUIDE  FOR 
DEFENSE  EDNTRAETS” 

Edited  by  Paul  M.  Trueger  with  Department  of  Defense  contracts  for  over  18  years 
and  who  specializes  in  accounting  and  administrative  services  to  firms  performing 
under  Army,  Navy  and  Air  Force  contracts.  Author,  “Accounting  Guide  For 
Defense  Contracts/*  published  by  Commerce  Clearing  House,  Inc. 

The  Guide  is  different  from  any  other  publication  in  its  field.  The  Guide,  with 
advantages  of  a  staff  immediately  and  extensively  experienced  in  its  field,  carefully 
analyzes  and  interprets  the  significance  of  current  developments  to  the  reader. 
We  are  in  position  to  present  the  current  developments  not  as  isolated  events,  but 
in  terms  of  present  experiences  and  their  relationship,  patterns  and  trends  over 
the  years.  It  is  the  identification,  explanation  and  interpretation  that  makes  the 
difference  between  news  tidbits  and  meaningful,  constructive  information. 

The  Guide  reports  on,  analyzes  and  interprets  current  developments  by  specialists 
in  the  field  relating  to  Renegotiation,  Termination,  Defense  Contract  Awards, 
Defense  Contract  Pricing  and  Repricing,  Defense  Contract  Administration,  De¬ 
cisions  by  Boards,  Courts,  etc. 

Important  to  all  defense  contractors  and  subcontractors,  firms  interested  in  obtain¬ 
ing,  administering  and  processing  contracts  and  subcontracts,  and  to  accountants 
and  attorneys  who  are  called  upon  to  service  such  firms. 


“ADMINISTRATIVE  &  ACCOUNTING  GUIDE  FOR  DEFENSE 
CONTRACTS,”  160  B’way,  N.  Y.  38 


Q  Please  enter 
my  subscrip¬ 
tion  for  12 
issues  at  $50 
per  year. 

Q  Please  send 
sample  copy 
of  guide. 


Name  &  Title 


Firm 


Address 


bands  and  will  establish  radio  con¬ 
tact  with  the  amateur  stations. 

Awards  will  consist  of  special  QSL 
(acknowledgment)  cards  from  the 
services  and  Department  of  Defense 
certificates  of  merit.  Completed  mes- 
sage  entries  should  be  submitted  by 
May  31  to  the  Armed  Forces  Day 
Contest,  Room  BEIOOO,  the  Penta¬ 
gon,  Washington  25,  D.  C. 

•  •  • 

The  Industrial  Management  Cen¬ 
ter,  a  private  educational  institution, 
is  offering  a  course  in  Capital  Ex¬ 
penditure  Analysis,  June  11-16,  at 
The  Lake  Placid  Club,  Lake  Placid, 
New  York.  Theory  and  practical  ap¬ 
plication  of  the  latest  investment 
analysis  techniques  will  be  discussed 
by  educators  and  industrialists  who 
specialize  in  this  field.  The  course 
will  offer  step-by-step  discussions  of 
the  uses  and  misuses  of  various 
methods  of  analysis  including  the 
pay-off  period  and  MAPI  approach. 

The  fee  for  the  course  is  $375 
which  includes  tuition,  books  and 
supplies.  For  further  information 
contact  James  R.  Bright,  Director, 
Industrial  Management  Center,  370 
Concord  Road,  Weston,  Massachu¬ 
setts. 

•  •  • 

Worcester  Polytechnic  Institute 

will  conduct  a  series  of  at  least  three, 
two-day  fallout  shelter  design  and 
evaluation  workshops  for  architects 
and  engineers  before  the  end  of  June. 

The  college  has  signed  a  contract 
for  the  series  with  the  Federal  Gov¬ 
ernment.  The  workshops  are  part  of 
a  nationwide  series  to  be  conducted 
by  eight  universities  or  colleges,  one 
in  each  Office  of  Civil  and  Defense 
Mobilization  Region.  The  Worcester 
Polytechnic  Institute  series  is  desig¬ 
nated  for  Region  One,  which  includes 
the  New  England  states,  New  York, 
New  Jersey,  Puerto  Rico  and  the  Vir¬ 
gin  Islands.  All  Regions  will  teach 
the  fundamentals  in  design  of  shelter 
to  protect  against  gamma  radiation 
which  would  result  from  nuclear  at¬ 
tack. 

•  •  • 

The  first  advanced  course  offering 
a  master*s  degree  in  reliability  en¬ 
gineering  will  begin  this  June  at  the 
Case  Institute  of  Technology,  Cleve¬ 
land,  Ohio,  as  part  of  the  Air  Force 
program  to  establish  higher  relia¬ 
bility  standards.  The  Air  Force  is 
sponsoring  the  course. 

An  even  more  specifically  designed 
curriculum  prepared  by  the  Institute 
is  being  reviewed  at  Air  Research 
and  Development  Command  Head¬ 
quarters.  When  approved,  this  pro¬ 
gram  will  be  carried  out  in  close 
(Continued  on  page  HO) 
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Every  15  minutes,  weatherfax  maps  are  transmitted  simultaneously  to  weather  stations  across  the  United  States. 


Western  Union  Facsimile  Network  sends 
weather  maps  600  places... simultaneously 


From  the  Weather  Bureau  in  Wash¬ 
ington,  D.  C.,  weather  maps  speed 
out  in  picture  data  form  to  600 
stations  in  330  cities.  This  system 
serves  the  Weather  Bureau,  the 
Air  Force,  Army,  Navy,  Coast 
Guard,  commercial  airlines,  pub¬ 
lic  utilities  and  other  nonmilitary 
subscribers. 

The  world’s  largest  facsimile 
network — designed  and  engineered 
by  Western  Union  for  the  Weather 


Bureau — makes  this  mammoth  task 
routine.  Today,  weather  news  goes 
coast  to  coast  in  minutes  ...  in 
writing  ...  no  mistake  about  it! 

Maps  are  received  simultane¬ 
ously  at  all  network  points.  Result? 
All  users  know  instantly  of  weather 
conditions  in  any  part  of  the  coun¬ 
try  at  precisely  the  same  time. 

Eight  times  each  day,  from  the 
U.  S.  Weather  Bureau  in  Kansas 
City,  Mo.,  special  radar  maps  are 


transmitted  to  these  same  sub¬ 
scribers. 

Now,  for  any  kind  of  weather, 
the  nation  is  better  able  to  predict 
in  time,  prepare  with  certainty 
. . .  from  data  transmitted  in  exact, 
error-proof,  written  form. 

WESTERN  UNION 

. .  .finds  better  ways 
to  speed  it  electronically. 
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Important  Advance  in  Military  and 
Civilian  Group  Communication  Systems 


Coast-to-Coast  inter-office  telephone  conferences  with  many  talkers  at 
each  location  are  now  possible  with  the  new  ALTEC  7302  Loud¬ 
speaking  Telephone  System.  The  7302  is  a  fully  transistorized  system 
that  maintains  uniform  talking  and  listening  levels  regardless  of  distance 
with  speech  transmission  of  such  great  fidelity  that  familiar  voices  are 
recognizable  instantly.  With  an  effective  audio  coverage  of  a  large  size 
executive  office,  the  system  offers  freedom  of  movement  and  comfort¬ 
able  hands-free  operation  to  large  groups  of  talkers. 


The  7302  operates  on  existing  telephone  lines  in  conjunction  with  type 
510  set  or  equivalent.  Associated  ALTEC  equipment  includes  the  755C 
Loudspeaker  and  one  of  the  following  ALTEC  Cardioid  Microphones: 


Models  M-30,  683A,  or  685A.  The  7302  mounts  in  standard  19''  relay 
rack  and  occupies  only  1%"  rack  height.  Power  is  supplied  to  the  sys¬ 
tem  from  central  office  or  PBX  quiet  battery  supply  of  24-26  v  DC. 

This  system— now  in  use  by  a  nation-wide  retailer  and  a  drug  chain— 
provides  the  answer  to  their  needs  for  instant  consultation  among  their 
executives  at  branch  offices  throughout  the  country.  With  this  system, 
you  can  now  fill  the  many  requests  for  this  type  of  service  from  broker¬ 
age  houses,  military  command  facilities,  and  any  organizations  requiring 
group  discussion  of  problems  among  specialists  in  separate  locations. 
For  complete  information  write  Dept.  S-5-T 

©  1961  Altec  Lansing  Corporation 

rmwTTwai  altec  lansing 

CORPORATION 

^  Subsidiary  of  Ling*Temco  Electronics,  Inc. 

1515  SOUTH  MANCHESTER  AVENUE,  ANAHEIM,  CALIFORNIA 

NEW  YORK  •  LOS  ANGELES 
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collaboration  with  the  System  Project 
Offices  at  ARCD’s  four  divisions. 

Approximately  20  applicants  will 
be  accepted  for  the  new  course.  After 
graduation,  participants  will  be  as¬ 
signed  to  ARDC  major  systems  pro¬ 
gram  offices  at  the  command’s  foui 
divisions.  Applicants  must  have  a 
bachelor’s  degree  in  science  or  en- 
gineering.  Base  education  offices 
should  be  contacted  for  additional 
information. 

•  •  • 

Dr.  C.  U.  Sorger,  who  heads  the 
Microwave  Standards  effort  at  Wein- 
schel  Engineering  Co.,  has  been  ap¬ 
pointed  Assistant  Professor  at  the 
new  Institute  of  Measurement  Science 
of  the  George  Washington  University 
in  Washington,  D.  C. 

The  new  Institute  was  established 
in  February  of  this  year  in  coopera¬ 
tion  with  the  National  Bureau  of 
Standards  and  the  Martin  Company 
of  Baltimore.  It  is  devoted  to  the 
study  of  Metrology,  the  science  of 
measurements.  Courses  are  offered 
in  optical,  thermal  and  electronic 
measurements. 

Dr.  Sorger  will  teach  a  course  for 
graduate  students  in  microwave  meas- 
ments,  including  measurement  of 
power,  frequency,  impedence,  wave- 

(Continued  on  page  112) 
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INTER-OFFICE  TELEPHONE  CONFERENCES  COAST-TO-COAST 


KjUI 


'.'-I 


ALDEN  SCANNERS  MARK  NEW  ERA  IN 

FACSIMILE  COMMUNICATIONS 


Compact,  mobile  Alden  Flat  Copy  Scannets  are  in  use  today  throughout  the 
U.  S,  Weath^  Bureau  Hi-Altitude  Facsimile  Network  —  marking  a  bright 
new  era  of  simplified,  continuous  facsimile  communication.  And  here  are  the 
reasons  why  — 

INSTALLATION  SIMPLICITY  .  .  ,  within  two  hours  of  air  delivery, 
Alden  Scanners  at  the  Hi-Altitude  Network  were  uncrated  from  their  fold- 
away  shipping  cases,  rolled  in,  plug^  in,  and  fully  tested  for  60,  90,  and 
120  RPM  quiet  and  dependable  operation. 

NEW  COPY  HANDLING  SIMPLICITY  .  .  .  map  transmission  is  no  longer 
dependent  on  exact  drum  mounting.  With  Alden's  expandable  copy  feed  hwd, 
maps  of  any  width  or  length  can  be  scanned,  one  after  the  other,  fed  straight 
or  crooked,  with  only  one  Alden  Scanner.  Original  plotted  maps  can  now  be 


HERE'S  WHY  FORECASTERS  PREFER*  ALDEH  RECORDERS  AHD  ALFAX  MAPS 

AHD  WHY  WE  THIHK  YOU'LL  UKE  THEM  TOO! 

MOST  COMMENDED  FEATURES  OF  ALFAX  MAPS 


PLUS  THESE 
UNIQUE  FEATURES 

LOW  COST  .  .  .  Alfax  papers  save 
Vi  to  Vs  yearly  paper  costs. 

CLEAN  .  .  .  Electricity  is  the  Ink 
...  ion  deposits  make  crisp  brown 
marks  on  clean  white  background 
—  free  from  dust,  smudge  and 
chemical  irritants. 

PERMANENCE  .  .  .  Alfax  stores  in¬ 
definitely  . .  .  recording  marks  are 
Ease  Of  Writing  And  Clean  Crisp  Duplicates  permanent. 

Erasing  Enhances  Analysis  By  Bruning  Or  Ozalid 

with  all  weather  facsimile  systems,  3  out  of  4  indicated  a  marked  preference  for  Alden  Recorders  and  Aitax  Maps 


Color  Is  Easiest  To  Read 
Under  Ail  Lighting  Conditions 

irveys  of  weather  forecasters  experienced 


OST  COMMENDED  FEATURES  OF  ALDEN  RECORDERS 


EASE  OF  OPERATION 
A  new  high  in  clean, 
quiet,  trouble-free  operation 


EASE  OF  INSTALLATION 
Compact,  mobile,  and  ready 
for  immediate  operation. 


PLUS  THESE 
UNIQUE  FEATURES 


SECURITY  .  .  .  Low  voltage 
marking  process  does  not 
generate  a  signal  that  can 
be  intercepted. 


Instant  Visibility 


Uncrate 


HIGH  SPEEDS  .  .  .  Sixty,  90 
or  120  RPM  operation  — 
recorder  technique  and  pa¬ 
per  capable  of  15  times 
these  existing  speeds. 


CEILOMETER  BREAKTHROUGH 


Easy  Paper  Loading 


Used  with  rotating  beam  ceilometer, 
Alfax  paper  and  Alden  recording  tech¬ 
niques  replace  continuous  live  scope 
observation  with  a  continuous  pic¬ 
torial  history  of  cloud  conditions. 
Dynamic  tone-shade  gradients  in 
warm  color  reveal  all  pertinent  ceil¬ 
ing  information  in  easy-to-read, 
easy-to-interpret  form.  Superim¬ 
posed  dark  maximum  signal  marking 
shows  exact  reportable  cloud  height. 


EASE  OF  MAINTENANCE 


k  '  VOLUME  PRODUCTION  .  .  . 

Designed  for  volume  pro- 
duction  on  short  lead  time 
^  through  unique  expandable 

Automatic  Time-Clock  Processes. 

Programming 


Back 

connector  checks 


Piug-in 

construction 


Front 

panel  checks 

ALDEN  ELECTRONIC  AND  IMPULSE  RECORDING  EQUIPMENT  C^ 
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in  telemetry  systems  management 

The  ascendant  position  of  Vitro  Electronics  in  telemetry  systems  manage¬ 
ment  and  products  stems  from  the  facilities,  experience,  and  talent  it 
takes  to  produce  on  time.  Vitro  telemetry  capability  is  demonstrated 
daily  down  the  AMR  and  PMR  ranges.  Management  versatility  is  reflected 
in  our  ground,  mobile,  shipboard,  airborne,  and  space  operations  around 
the  globe.  ■  This  specialty  of  Vitro’s  trusted  electronic  competence  is 
founded  on  long  and  familiar  experience  in  the  functions  of  telemetry 
conception,  design,  engineering,  procurement,  production,  testing,  and 
installation.  Where  the  utmost  in  exacting  telemetry  systems  performance 
is  demanded  —  Vitro  is  at  work. 


Outstanding  opportunities  for  telemetry  systems,  RF  and  advanced  development  engineers 
i/UrB  £i£cr/iONics  A  DIVISION  OF  VITRO  CORPORATION  OF  AMERICj 

eaooueaaa  oe  NEMS-CLiA.RKE3  KQUIPMCNT 
919  JESUP’BLAIR  DRIVE.  SILVER  SPRING.  MARYLAND  /  2301  PONTIUS  AVENUE.  LOS  ANGELES  64.  CALIFORNIi 

See  VITRO  exhibits  at  National  Telemetering  Conference.  Booths  TH81,  TH82.  Sheraton  Towers 
Chicago  .  .  .  and  at  AFCEA  Show.  Booths  71,  72.  Sheraton  Park  Hotel,  Washington,  D.  C 


length  and  attenuation  at  microwave 
frequencies.  Also  included  will  be 
the  study  of  characteristics  and  Q  of 
resonant  devices. 

e  e  e 

An  experimental  storm  detection 
radar  will  be  tested  by  the  U.S.  Air 
Force  at  Hanscom  Field  as  part  of  a 
weather  observation  and  forecasting 
system  designed  to  modernize  weather 
prediction  in  the  Air  Force. 

Construction  has  started  on  a  70- 
foot  triangular  tower  to  support  the 
compact,  light  weight  (300  pounds) 
radar.  The  tower  will  be  located  near 
the  Base  Operations  building  at 
Hanscom. 

The  radar,  which  has  a  circular 
antenna  eight  feet  in  diameter,  is 
scheduled  to  begin  operating  in  June 
fora  six  month  trial.  Formally  known 
as  the  AN/FPS-68,  the  radar  was 
built  by  the  Curtis-Wright  Corpora¬ 
tion  under  a  Navy  contract  adminis¬ 
tered  in  connection  with  the  Air 
Force. 


A  closed-circuit  television  system 

which  utilizes  ordinary  telephone 
lines  for  long  distance  transmission 
of  pictures  has  been  developed  at 
International  Telephone  and  Tele¬ 
graph  Corporation  facilities  in  Ft. 
Wayne,  Indiana. 

The  system  is  known  by  the  trade 
name  Videx  and  differs  from  com¬ 
mercial  television  in  that  it  is  slow 
scan — requiring  15  to  60  seconds 
to  send  a  complete  picture.  Electron 
tube  components  compress  the  3,500. 
000  cycle  bandwidth  required  for 
ordinary  television  to  the  3,500 
cycle  limit  of  telephone  circuits. 
While  direct  connection  to  conven¬ 
tional  telephone  lines  would  be  the 
most  common  linking  method,  trans¬ 
mission  can  be  achieved  via  radio 
voice  channels. 


Stephen  Yando,  of  General  Tele¬ 
phone  &  Electronics  Laboratories, 

Bayside,  N.  Y.,  presented  a  paper  at 
the  IRE  convention  in  New  York 
City  last  March  describing  the  proto¬ 
type  of  an  electronic  display  device 
based  on  a  new  principle. 

The  device  consists  of  a  thin  flat 
panel  composed  of  an  electronic  cer¬ 
amic  material,  one  surface  of  which 
is  coated  with  a  layer  of  electro¬ 
luminescent  material.  When  voltage 
pulses  are  applied  to  several  elec¬ 
trodes  on  the  edges  of  the  flat  panel, 
traveling  acoustical  waves  are  intro¬ 
duced  into  the  ceramic  material.  Elec¬ 
tric  fields  which  accompany  these 
acoustical  waves  interact  with  the 
{Continued  on  page  114) 
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Since  1956  THERMO  ELECTRON 
has  pioneered  in  the  development  of 
thermionic  energy  converters.  Today 
as  thermionics  becomes  of  age  THERMO 
ELECTRON  is  the  leader  in  the 
development  of  practical  thermionic  power 
systems.  Typical  of  the  programs  being 
carried  out  for  military  and  peacetime 
applications  are: 


A  250-watt  solar  thermionic  generator  for  Wright  Air  Development 
Division  for  space  applications.  WADD  chose  the  team  of  Thermo 
Electron  and  Thompson  Ramo  Wooldridge  Inc.  TRW  provides  the 
system’s  management  and  Thermo  Electron  Is  developing  the  therm¬ 
ionic  generator. 

Isotopic-fueled  thermionic  generator  —  The  Martin  Company  selected 
Thermo  Electron  to  develop  this  generator  which  holds  promise  for 
applications  in  space,  navigational  aids,  and  remote  sites. 

A  200-watt  gas-heated  thermionic  generator  —  the  American  Gas 
Association  selected  Thermo  Electron  to  develop  a  gas-fired  therm¬ 
ionic  generator  in  commercial  appliances  and  in  military  and 
industrial  field  applications. 


These  exciting  and  advanced  programs  offer 
challenging  opportunities  to  qualified  scientific  and 
engineering  personnel.  For  further  information 
regarding  your  interest  in  thermionics  contact 
L.  T.  Sullivan^  Business  Manager. 

TWinbrook  4-8700 
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A  “MUST-SEE 


OPTICAL  MASER  DEMONSTRATION 


AT 


SiHOW 


VALPEY-ELEaRO  POWERPACS 

be  operating  an  Optical  Maser  to  demonstrate:  varied  power  levels, 
various  ruby  rod  configurations  of  different  diameters  and  lengths, 
and  types  of  raw  materials. 

Special  chromium  doped  rods  are  fabricated  by  Valpey  from  low  strain, 
annealed  ruby  boules  specifically  grown  for  Optical  and  Microwave 
Maser  applications  at  0°  or  90°  orientations.  Depending  upon  orienta¬ 
tion,  rods  are  available  up  to  .750"  diameter  and  8"  in  length.  End 
surfaces  are  polished  flat  to  1/5  wave  and  1/10  wave  of  sodium  light; 
parallelism  to  within  1  second  of  arc  or  better.  Information  on  other 
specifications  and  materials  are  available. 

The  Power  Supply,  by  Electro  Powerpacs,  is  specifically  designed  for 
optical  maser  research.  With  output  up  to  5000  volts,  the  Power  Supply 
is  capable  of  furnishing  energy  up  to  20,000  joules  at  stepless,  variable 
voltages  from  1000  to  5000  volts.  A  separate  stabilized  voltage  supply 
triggers  the  flash  tube  through  thyratron  circuitry,  assuring  complete  iso¬ 
lation  from  high  voltage  circuitry.  Complete  interlocking  of  the  Power 
Supply  and  Capacitor  Banks  assures  personnel  safety. 

Two  types  of  Ruby  Maser  Mounting  accessories  can  be  furnished,  both 
allowing  ruby  rods  of  various  lengths  and  diameters  to  be  mounted  in 
the  helix  of  a  standard  FT-524  flash  tube.  One  type,  with  air  blast 
cooling,  operates  with  repetition  rates  to  once  every  10  seconds;  the 
other  type,  with  liquid  or  cryogenic  cooling,  with  somewhat  faster  re- 
pitition  rates.  Plan  to  visit  this  demonstration  or  if  you  are  unable  to  at¬ 
tend  the  show,  write  for  further  technical  information. 


VALPEY  -  ELECTRO  POWERPACS 


244  HIGHLAND  STREET  HOLLISTON.  MASS. 


electroluminescent  layer  to  produce 
a  ‘spot’  of  illumination  on  the  panel. 
The  position  of  4he  ‘spot’  is  control¬ 
led  by  varying  the  relative  timing  of 
the  electrical  pulses  to  produce  an 
electronic  wave  pattern.  A  technique 
for  continuously  modulating  the  light 
intensity  of  the  ‘spot’  was  also 
described. 

•  •  • 


Designed  and  manufactured  by 
Stromberg-Carlson,  San  Diego,  the 
S-C  4000  systems  operate  as  periph- 
eral  equipment  for  the  output  of 
large  scale  digital  computers.  Output 
is  on  35mm  film  in  the  form  of  plot¬ 
ted  curves,  tabular  data  or  alpha¬ 
numeric  printing. 

Capabilities  of  the  S-C  4020  High 
Speed  Microfilm  Recorder  are:  Re¬ 
cording  data  on  microfilm  at  17,500 
characters  per  second ;  Plotting 
graphs  on  microfilm  at  12,500  points 
per  second;  Projecting  selected  data 
on  a  direct-view  screen  less  than 
eight  seconds  after  film  exposure. 

•  •  • 

The  General  Electric  Receiving 
Tube  Department  is  demonstrating  a 
miniature  transmitter  which  uses  a 
single  tiny  ceramic  receiving  tube 
oscillating  at  7300  megacycles. 

Power  output  of  the  transmitter  is 
about  30  milliwatts  and  its  range  is 
approximately  50  feet.  Range  can  be 

greater,  depending  on  the  sensitivity 
of  the  receiver.  The  tube  used  is  a 
re-entrant  cavity  version  of  the  7186. 

•  •  • 

Packard  Bell  Computer  Corporation, 

a  division  of  Packard  Bell  Electron¬ 
ics,  has  developed  a  militarized  ana¬ 
log  to  digital  converter  for  measur¬ 
ing  ac  and  dc  voltages  plus  resist¬ 
ance,  frequency  and  period. 

The  Model  M7  Multimeter  was  de¬ 
veloped  for  use  in  automatic  check¬ 
out  applications  including  tests  of 
missiles,  space  vehicles,  radar,  com¬ 
puters  and  other  complex  electronic 
equipment.  Frequency  measurements 
from  one  cps  to  100  kes  can  be  made 
to  an  accuracy  of  0.01%  ±  1  count. 
A  measurement  is  completed  in  0.1 
second.  Periods  from  0.001  to  0.1 
second  can  be  measured  to  an  accu¬ 
racy  of  10.01%.  Voltage  and  re¬ 
sistance  ranges  extend  to  1000  volts 
ac  or  dc  and  one  megohm. 

•  •  • 

A  new  high-speed,  word-organized, 
electrically  alterable  random  access 
memory  developed  by  the  Westing- 
house  Electric  Corporation’s  air  arm 
division  employs  multiaperture  fer- 

( Continued  on  page  116) 
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Radiation’s  TDMS  anticipates  circuit  failure  in 
telegraph  and  data  transmission  links  without  interrupting  traffic 


Radiation’s  Telegraph  Distortion  Monitoring  System— TDMS— is  a  compact,  Irniss^^ 

self-contained  unit  for  continuous  on-line  monitoring,  testing  and  analysis  of 
telegraph  and  data  transmission  links. 

Its  sensitivity  to  signal  distortion  is  so  acute  that  it  can  locate  and  describe 
equipment  misalignment  before  it  becomes  an  operational  problem.  /  / 

TDMS  does  its  job  without  interrupting  traffic  and  in  a  language  that  is  easily 
interpreted  by  a  nontechnical  operator.  Thus,  in  our  illustration  above,  a  line  Ir^  ^ 

that  is  becoming  increasingly  capacitative  can  be  located  and  rectified  prior  performs  oil  of  these  on-line  functions: 

1.  Distortion  transmitter;  2.  Test  message  trons* 

to  circuit  failure.  mitter;  3  Distortion  analyzer;  and  4.  Linear 

wave-form  analyzer. 

For  detailed  information  on  the  TDMS,  write  Dept.  S-5,  Products  Divi-  Among  available  accessories  ore  utility  cart 

(shown  above),  portable  power  supply,  and 

sion.  Radiation  Inc.,  Melbourne,  Florida.  Refer  to  Bulletin  RAD-E-IOOB.  relay-test  adapter. 


RADtJkTION 
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TDMS  to  be  displayed  at  AFCEA.  Visit  Radiation  exhibit,  Booths  261-263,  Shoreham  Hotel. 


been  operated  at  an  0.6  microsecond 
cycle  time  with  an  access  time  of 
0.20  microsecond.  The  model  and 
its  memory  core  stack,  drivers, 
switches,  timing  circuitry  and  sense 
amplifiers  have  been  successfully  op¬ 
erated  over  wide  temperature  ex¬ 
cursions. 

As  an  extension  of  the  develop¬ 
ment,  Westinghouse  is  presently  en¬ 
gaged  in  developing  a  4096-word, 
50-bit,  electrically  alterable,  non-de¬ 
structive  and  non-volatile  instruction 
memory  with  tape  loading  equip¬ 
ment. 

The  fact  that  stored  program  in¬ 
formation  can  be  altered  by  electri¬ 
cally  writing  new  information  into 
the  memory  permits  a  new  instruc¬ 
tion  or  an  entirely  new  program  to 
be  written  into  the  memory  under 
control  of  a  tape  reader  or  other 
input  devices.  The  process  of  writing 
information  into  the  memory  cores 
is  done  by  conventional,  coincident- 
current  writing  technique. 


300'  Micro- 
wav*  Towor  by 
Stoinlost,  Inc. 

When  you  need  towers  —  for  microwave 
reloyirig,  radio  or  scatter  transmission — coll 
upon  Stainless*  experienced  staff  to  handle 
the  whole  job — from  planning  to  installation. 


Ask  today  for  your  free 
booklet  describing  many 
Stainless  installations. 


Supplemenr  I  to  the  electronic 
equipment  reliability  handbook  used 


by  the  U.  S.  Air  Force  Ground  Elec 
tronic  Equipment  Research  and  De 


velopment  Center,  Rome,  New  York, 
is  available  through  the  Office  of 
Technical  Services,  U.  S.  Department 


of  Commerce,  Order  PB  161  894-1 


MAJOR 

BREAKTHROUGH 
FOR  HIGH  and 
SUPERPOWER 
SSB 


The  Kahn  Model  SSB-58- 
1B  high  efficiency  Class  C 
SSB  Exciter-Driver  System, 
backed  by  more  than  7 
years  of  continuous  use, 
offers  the  first  major  break¬ 
through  for  high  and  super¬ 
power  military  and  commer¬ 
cial  SSB  communications. 

There  are  approximately 
seventy  Kahn  installations 
throughout  the  world,  devel¬ 
oping  between  40  KW  and  4 
megawatts  PEP. 


rypn  di  Kd^'n  Vndel  SSB  58  1 A  exC'ter- 
fjnvfef  ins\f:ld‘'  r’  ’■  !0  high-'e.e- 
AV  T'dnsn'  .jt  Rdil^o  S.‘. near 
Berne.  Sa  t/e' d^' :>‘.e=ops  AO  K.V  PIP 
on  SSB  Pi' ture  Rd'i vviss 

ano  R’ ,.‘,n  B  ..V- 

•  2^  j  times  more  power  tor 
cl  giNen  plate  tiissipat ion 
—  thus  retlueini^  oxerall 
SSB  sNstem  eost.  si/e,  and 
wei<zht. 

•  (iieiiter  sideband  rejec¬ 
tion  at  liii;h  and  super¬ 
power  lexels. 


KAHN  RESEARCH 
I  LABORATORIES,  Inc. 

81  So.  Bergen  Place  •  Freeport,  NewYork 
FReeport  9-8800 


See  us  at  AFCEA  Exhibit,  Booth  #99 
Sheraton-Park  Hotel 
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at  S3.50.  The  basic  reliability  hand¬ 
book,  RADC  Notebook,  contains 
specifications  prepared  by  the  Center 
covering  both  production  and  devel¬ 
opment  models  of  electronic  equip¬ 
ment,  Order  PB  161  894  at  $4.00. 

Chinese  Communist  Development 
of  Teleprinter  and  Facsimile  Equip¬ 
ment  is  the  report  of  a  Government 
survey  and  analysis  on  the  subject 
and  is  considered  a  partial  index  of 
Red  China’s  electronic  engineering 
capability.  Order  60-21917  from  the 
Office  of  Technical  Services,  Busi¬ 
ness  and  Defense  Services  Adminis¬ 
tration,  U.  S.  Department  of  Com¬ 
merce  for  75  cents. 

The  following  reports  are  also 
available  from  the  Business  and  De¬ 
fense  Services  Administration,  for¬ 
eign  Developments  in  Machine  Trans¬ 
lations  and  Information  Processing 
includes  translated  literature  on  the 
Speech  Statistics  Conference;  lin¬ 
guistic  probability,  symposium  on 
problems  of  speech  discrimination; 
and,  development  of  structural  and 
mathematical  methods  of  language 
research.  Order  61-11737  for  50  cents. 

A  Survey  of  Computer  Programs  for 
Chemical  Information  Searching, 
Technical  Note  85,  describes  twelve 
computer  systems  for  searching.  The 
report  discusses  various  chemical 
notation  systems,  indexing  and  ab¬ 
stracting  procedures,  punched  card 
systems  and  special  purpose  literature 
searching  machines.  Linguistic  and 
other  difficulties  involved  in  literature 
searching  are  also  discussed.  Order 
PB  161  586,  for  $2.25. 


The  Research  and  Policy  Committee 

of  the  Committee  for  Economic  De¬ 
velopment  (CED)  has  outlined  nine 
“immediate  and  important  steps”  to 
be  taken  in  cooperation  with  the 
twenty  Latin  American  Republics  to 
promote  economic  and  social  prog¬ 
ress  “essential  for  the  maintenance 
of  stable  democracies.” 

The  64-page  report,  Cooperation 
for  Progress  in  Latin  America  is 
available  from  Committee  for  Eco¬ 
nomic  Development,  711  Fifth  Ave¬ 
nue,  New  York  22,  N.  Y. 

•  •  • 

A  booklet  which  tells  how  to  build 
negative-ion  generators  and  how  to 
measure  their  ion  output  is  now 
available  from  The  Westinghouse 
Electric  Corporation. 

For  a  copy  of  booklet  CE  860, 
write  to  Westinghouse  Lamp  Divi¬ 
sion,  MacArthur  Avenue,  Bloomfield, 

N.  J. 


Research  and  development  in  the 
field  of  semiconductors— transistors, 

crystal  diodes  and  related  devices  — 
amounted  to  more  than  $70  million 
in  1959  — the  latest  year  for  which 
figures  are  available  —  the  Business 
and  Defense  Services  Administration 
of  the  Department  of  Commerce  has 
reported.  Private  industry  under¬ 
wrote  more  than  $54  million  of  this 
total,  and  U.  S.  Government  agencies, 
primarily  the  Department  of  Defense, 
the  remaining  $16  million. 

The  data  are  contained  in  a  pub¬ 
lication,  Semiconductors:  Z7.  S.  Pro¬ 
duction  and  Trade,  prepared  by 
BDSA’s  Electronics  Division  on  the 
basis  of  a  survey  of  more  than  60 
semiconductor  manufacturers.  The 
material  is  based  in  part  on  informa¬ 
tion  gathered  in  the  course  of 
BDSA’s  industrial  mobilization  ac¬ 
tivities,  and  also  on  certain  studies  by 
the  Department  of  Defense.  The  pub¬ 
lication  is  for  sale  by  the  Superin¬ 
tendent  of  Documents,  U.  S.  Govern¬ 
ment  Printing  Office,  Washington  25. 
D.  C.,  for  15  cents. 

•  •  • 

The  National  Electronics  Confer¬ 
ence,  Inc.,  and  a  local  group  of 
Engineering  Management  Personnel 
are  sponsoring  a  Chicago  area  elec¬ 
tronics  research  and  development 
study.  Purpose  of  the  project  is  to 
analyze  the  current  status  of  Chicago 
area  electronics  in  order  to  determine 
whether  its  R  &  D  potential  is  being 
adequately  realized,  and  to  add  to 
the  present  understanding  of  the  re¬ 
lationships  between  R  &  D  in  industry 
and  the  benefits  of  such  R  &  D  to 
the  industrial  firm  and  the  com¬ 
munity. 

NEC  Electronic  R  &  D  Study  is 
currently  being  conducted  under  the 
guidance  of  Albert  H.  Rubenstein, 
Professor  of  Industrial  Engineering, 
Northwestern  University. 

•  •  • 

Bulletin  GER-1704,  16  pages,  de¬ 
scribes  General  Electric’s  integrated 
a-c  electrical  system  aboard  the  all- 
weather  Mach  II  aircraft,  F4H.  The 
Bulletin  includes  a  discussion  of  sys¬ 
tem  components:  hydraulic  constant 
speed  drives,  fine  frequency  and 
parallel  control  unit,  a-c  generator 
and  protective  panel,  static  exciter- 
regulator,  as  well  as  an  explanation 
of  the  system’s  operation. 

Schematic  diagrams,  technical 
drawings,  and  photographs  of  the 
equipment  are  also  shown.  Contact 
General  Electric  Company,  Schenec¬ 
tady  5,  N.  Y.  for  further  information. 


BAHERY  OPERATED  TEST  SET 
DIRECTLY  INDICATES 
TELEGRAPH  SIGNAL  DISTORTION 


Demonstrated  at  Booth  70 
Sheraton-Park  Hotel 

ATLANTIC 

RESEARCH 

CORPORATION 

ALEXANDRIA,  VIRGINIA 


Newark  Controls  Co.,  Bloomfield, 
N.  J.,  has  prepared  two  reference 
data  tables  for  use  by  design  engi¬ 
neers  concerned  with  altitude  pres¬ 
sure  and  altitude  density,  and  speci¬ 
fication  of  environmental  controls  for 
measurement  and  monitoring.  Stand¬ 
ard  pressures  (Ib/in^)  and  densities 
(10“®lb/ft®)  are  given  for  each  100 
feet  of  altitude  from  0  to  100,000  ft. 

Copies  of  these  tables  are  available 
upon  request  to  Newark  Controls  Co., 
15  Ward  St.,  Bloomfield. 


•  •  • 


The  National  Bureau  of  Standards 

has  recently  improved  its  services  for 
the  calibration  of  inductive  voltage 
dividers. 

With  the  aid  of  special  capacitance 
bridges,  extremely  accurate  calibra¬ 
tions  are  given  for  this  type  of  de¬ 
vice.  Inductive  voltage  dividers  can 
be  calibrated  at  NBS  by  comparison 
with  the  standard.  The  comparison 
method  is  simple  and  should  find 
widespread  application  in  many  other 
standardizing  laboratories. 

•  •  • 

A  European  Translation  Center, 

sponsored  by  12  member  countries 
of  the  European  Productivity  Agency, 
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TAPEI-LOCK 

Matcnmg  tapers  on  locknut 
and  bushing  yield  a  large  sod 
sufficient  contact  area  to 
assure  vibration  proof  locking. 
Since  the  locknut  is  small 
enoufh  to  permit  pretuning, 
the  Taper-Lock  is  perfect  for 
applications  requiring  a  sepa¬ 
rate  locking  device.  Available 
as  Series  200 


TORRTITC 

Constant  pressure  created  by 
a  pre*  stressed  single -split 
bushing  insures  smooth,  re¬ 
liable,  equal  torque  for  every 
tuning.  Tork-Tite  cannot 
vibrate  loose.  It  will  never 
freeze !  Unaffected  by  temper¬ 
ature,  Tork-Tite  is  synony¬ 
mous  with  reliability.  Avail¬ 
able  as  Series  220. 


fill  AiTidinps  in  Dplf van  s 
nt'A  variable  series  arc  styled  to  yield 
m  iiimurr  Q  and  minimum  capacity  for  each 
.nductance  Ipoiy  encapsulated,  these 
^  parts  conform  to  ***11.  C  1530!) 

♦  The  bcni  t  ts  of  Oelcvan  s 
term  nal  collar  desipn  come  to  full  'ife 
m  th!  se  finished  co.l  assemblies  The 
:  itnme  heat  of  repeated  soldering  on 
any  of  the  terminals  mH  have  no  affect 
on  coil  or  encapsu'jnt  since  the 
term.nals  are  '  above  ccil  and 
encapsuiant 


^  High  temperature  po*vdcred 
ron  and  ferrite  cores  are  impregnated 
for  environmental  protection  per 
MIL  C  15305. 


NEW 

DELEFORM 

SERIES 

200-220 


ACTUAL  SIZE 

Range -.15  uh  to  54  MH  -  attained 
in  a  small  size,  low  capacity 
wound,  epoxy  encapsulated  coil. 
Another  Delevan  first 


DELEVAN  ELECTRONICS  CORPORATION 


77-EC5  OlEAN  ROAD 


EAST  AURORA,  NEW 


DIRECT 

ENERGY 

CONVERSION 


Fuel  Cells  and  Thermoelectric  Generators 

General  Electric  energy  conversion  devices  will  be  pro¬ 
ducing  ripple-free  d-c  during  the  National  Convention 
of  the  Armed  Forces  Communications  and  Electronics 
Association.  See  them  at  Booth  22. 

Sheraton  Park  Hotel — Washington,  D.  C. 


^ogress  Is  Our  Most  Important  Product 


GENERAL 


ELECTRIC 


has  been  established  at  the  Technical 
University  at  Delft,  Netherlands. 
John  C.  Green,  Director  of  the  Office 
of  Technical  Services  of  the  U.  S. 
Department  of  Commerce,  reports 
the  new  cooperative  effort  between 
the  U.  S.  and  the  European  countries 
will  provide  broader  Western  World 
distribution  of  translations  of  Rus¬ 
sian  and  other  Eastern  European 
scientific  literature. 

The  Center  will  provide  liaison 
among  European  countries  handling 
Russian  and  East  European  trans¬ 
lations;  serve  as  a  center  for  biblio¬ 
graphic  information  on  the  avail¬ 
ability  of  translations;  and  collect 
non-commercial  translations  from 
countries  prepared  to  contribute 
them. 

OTS  is  currently  assisting  the 
European  Translation  Center  in  es¬ 
tablishing  its  procedures  for  biblio¬ 
graphic  and  other  work.  It  is  con¬ 
templated  that  the  OTS  publication 
Technical  Translations,  will  be  used 
as  the  announcement  medium  for 
material  collected  by  the  European 
Center,  Mr.  Green  said. 

•  •  • 

The  impact  of  scientific  and  tech¬ 
nological  progress  on  society  is  being 
examined  in  more  than  200  research 
projects  at  U.S.  colleges,  universities 
and  other  nonprofit  institutions.  These 
studies  are  described  in  a  National 
Science  Foundation  publication.  Cur¬ 
rent  Projects  on  the  Economic  and 
Social  Implications  of  Scientific  Re¬ 
search  and  Development,  I960. 
Copies  of  the  publication  are  avail¬ 
able  from  the  Superintendent  of  Doc¬ 
uments,  U.S.  Government  Printing 
Office,  Washington  2S,  D.  C.,  for  40 
cents  a  copy. 

•  •  • 

Minimizing  the  Effects  of  Nuclear 
Radiation  on  Electronic  Equipment, 

Bulletin  ETD  2564,  is  available  from 
General  Electric’s  Receiving  Tube 
Department,  Owensboro,  Kentucky. 

Known  effects  of  pulse  and  steady- 
state  radiation  on  various  types  of 
circuits  and  components  are  reviewed. 

*  •  •  . 

Four  different  applications  using 
digital  time  signals  to  coordinate 
remote  equipment  in  complex  instru¬ 
mentation  and  data-processing  sys¬ 
tems  are  described  in  an  18-page 
brochure  available  from  Hallicrafters 
Company. 

Examples  include:  airborne  recon¬ 
naissance  with  automatic  data  log¬ 
ging;  ground  timing  system  for  test 
ranges  and  missile  sites;  data  proc¬ 
essing  with  time  compression  and 
{Continued  on  page  120) 
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Standard  MM-18  Microwave  packages  are  available 
from  RCA  to  provide  extremely  flexible  communica¬ 
tions  systems  for  mobile  applications.  Similar  to 
famous  RCA  equipment  that  has  been  proved  in 
use  by  over  a  million  channel  miles,  this  MM-18 
Mobile  System  provides  a  broad  radio  highway  over 
which  many  teletype  channels  and  duplex  voice 
channels  can  be  operated  simultaneously.  The  direc¬ 
tivity  of  the  radio  beam  and  the  multiplexing  of  the 
communication  channels  assure  a  high  degree  of 
security  for  transmitted  messages.  Truck-mounted, 
the  portable  RCA  Microwave  System  also  includes 
a  tower  that  can  be  rapidly  raised  and  easily  trans¬ 
ported  from  one  place  to  another.  RCA  Mobile 
Microwave  performance  matches  the  reliability! 
found  in  fixed  stations.  ' 


MM-18  Systems  Ideal  for: 

•  Remote  missile  bases. 

•  Command  posts  to  remote  launching  pods. 

>  Command  post  installations  for  field  maneuvers. 

>  Siting  teams  requiring  high  mobility. 

’  Emergency  installations — Civil  Defense. 


Experienced  Microwave  engineers  will  gladly  pro¬ 
vide  additional  information.  Contact  RCA,  Dept. 
U-291,  Bldg.  15-1,  Camden  2,  N.J.  or  telephone 
WOodlawn  3-8000,  Extension  PC-4560. 


Also,  New  MM-600  Microwave  Systems.  Long  haul,  high-density 
systems  for  fixed  installations.  Designed  to  comply  with  CCIR/CCITT 
performance  standards.  Channel  capacity  of  600  frequency-division 
multiplexed  voice  circuits  plus  service  and  alarm  channel.  Alter¬ 
nately,  one  r-f  channel  will  accommodate  525-line  monochrome 
television;  NTSC  color  TV  or  685  CCIR  television. 


Mobile  Station  RCA  MM-18  Microwave 
Communication  System  with  portable  tower 


The  Most  Trusted  Name  in  Electronics 

RADIO  CORPORATION  OF  AMERICA 
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SEE  US  AT  THE 
DESIGN  ENGINEERING  SHOW 
Detroit — Coho  Hall — Booth  821 


expansion  features;  and,  ground  sup¬ 
port  equipment  for  performance 
checkout. 

Requests  should  be  mailed  to  The 
Hallicrafters  Company,  4401  W.  Fifth 
Ave.,  Chicago  24. 


An  eight  page  bulletin  describes 
and  illustrates  the  Speed-Tronik  auto¬ 
matic  check-out  system  recently  in¬ 
troduced  by  the  Audiotronics  Com¬ 
pany,  Dayton,  Ohio. 

Speed-Tronik  is  an  all-parameter 
automatic  testing  system  capable  of 
checking  any  characteristic  converti¬ 
ble  to  an  electrical  equivalent.  The 
system  checks  ordinary  voltage  and 
current  and  also  modulated  and  un¬ 
modulated  frequencies  up  to  the  3000 
megacycle  range  as  well  as  pulses 
with  very  low  rise  time  and  dura¬ 
tion.  Complex  wave  form  analysis 
is  also  possible  from  a  minimum  am¬ 
plitude  of  30  microvolts.  Free  copies 
may  be  obtained  by  writing  to  Au¬ 
diotronics  Company,  Box  2187,  Day- 
ton  29,  Ohio. 


Photoprogress 


Canadian  inventor  Gilbert  L.  Ho- 
brough  of  Hunting  Survey  Corpora¬ 
tion,  Toronto,  received  the  1960 
Fairchild  Photogrammetric  Award 
for  his  contribution  to  the  science  of 
map  making — an  electronic  auto¬ 
matic  system  for  making  maps  known 
as  Stereomat.  The  award  was  pre¬ 
sented  at  the  27th  annual  meeting  of 
the  American  Society  of  Photogram- 
metry  held  in  Washington,  D.  C.  last 
March. 

The  Stereomat  performs  electron¬ 
ically  a  function  similar  to  human 
depth  perception,  which  will  auto- 
mate  and  speed  up  a  key  step  in  con¬ 
struction  of  contour  and  relief  maps. 
Stereomat  uses  the  optical  and  me¬ 
chanical  parts  of  a  conventional  plot¬ 
ting  instrument;  parallax  sensing  is 
by  electronic  means,  and  servo  mo¬ 
tors  provide  the  motions  necessary 
for  clearing  parallax.  Stereomat  auto¬ 
matically  performs  relative  orienta¬ 
tion,  contouring,  profiling  and  the 
plotting  of  drainage.  It  also  assists 
the  operator  during  absolute  orienta¬ 
tion  and  the  plotting  of  planimetry. 
The  production  of  ortho-photographs 
directly  from  Stereomat  appears  fea¬ 
sible  to  Hobrough  and  is  expected  in 
the  near  future. 


An  underwater,  photographic  spec¬ 
trophotometer  able  to  simultaneously 
record  light  intensities  throughout 


Write  For 
This  Free  Catalog! 

6  colorful,  fully  illustrated  pages 
on  new,  expanded  applications  for 
Phelps  Dodge  Styroflex®,  Spirafil 
and  Foamflex  Air  Dielectric  coaxial 
cable . . . 

•  Delay  Lines 

•  Custom  Cut  Lengths 

•  Special  Bent  Shapes 

•  Connector  Fitting 

•  Electrical  and  Mechanical  Testing 

•  Feed  Networks 

Electronics  Division 


w 


AT  ELECTRONICS  INC* 
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Phelps  Dodge  Coaxial  Cable. 
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the  visible  spectrum  at  a  relatively 
high  photographic  recording  speed 
has  been  developed  by  the  Navy.  The 
use  of  a  wedge  interference  filter  as 
the  analyzing  element  is  the  key  to 
the  spectrophotometer’s  speed  and 
sensitivity. 

The  device  is  capable  of  direct 
measurement  of  the  spectral  compo¬ 
sition  of  transmitted  and  scattered 
light  at  depths  of  200  feet.  Purp  ose 
of  its  development  is  to  gather  data 
on  the  spectral  distribution  of  energy 
in  incident  and  scattered  light  as  an 
aid  in  choosing  the  best  combinations 
of  film  types,  lighting,  and  filters  for 
underwater  photography.  Further 
tests  and  design  refinements  are  be¬ 
ing  made  to  extend  the  capability 
of  the  spectrophotometer  to  greater 
depths. 

A  report  on  the  spectrophotometer 
may  be  obtained  by  ordering  PB  161 
774  from  the  Office  of  Technical  Ser¬ 
vices,  U.  S.  Department  of  Com¬ 
merce,  Washington,  D.  C.,  for  50 
cents. 


In  stock  for  immediate  delivery: 

V4"xV/2''  ^4^x2"  .200'' X  2 

%"  x2y2"  V4"  X  3" 


Flatness  wave  or  better.  Parallelism  within 
6  seconds  of  arc  or  better.  All  material  very 
slow  grown  with  "C”  Axis  parallel  to  cylinder 
axis.  Doping  is  .04%  chrome  by  weight.  Also, 
nine  other  Dopings  available  immediately  for 
special  requirements — Write 


SERIAL-PARALLEL 

CONVERTER 

SYSTEM 


or  call  DExter  1-3717 


ADOLF  MELLER  COMPANY 


Television  Station  KPHO-TV,  Phoe¬ 
nix,  Arizona,  successfully  telecast  a 
seven  minute  interview  which  had 
been  recorded,  processed  and  pro¬ 
jected  with  slight  adaptation  using 
8mm  sound  movie  camera  equipment. 


PROVIDENCE  4,  R.  I 


to  transmit  digital  data 
up  to  2400  bits/second  over 
H-F  radio  single-side  band 
circuits  using  existing 
multiplex  equipment. 
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Now  you  can  ose  yoor  H-F  radio 
teletype  circuits  for  high  speed,  syn¬ 
chronous  data  transmission— 600  to 
2400  bits /second:  card  to  card,  mag¬ 
netic  tape  to  tape,  punched  paper 
tape  to  tope  or  other  special  serial 
data  system— by  employing  groups 
of  channels  and  distributing  the  high 
speed  data  in  accordance  with  TTY 
channel  capacity.  You  also  obtain 
the  significant  advantages  of  Syn¬ 
chronous  clocked  detection  to  provide 
enhanced  transmission  reliability. 
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The  equipment  included  a  portable, 
8mm  handheld,  sound  movie  camera ; 
companion  8mm  sound  projector  and 
a  rapid  film  processor — all  manufac¬ 
tured  by  the  Industrial  Products  Di¬ 
vision  of  Fairchild  Camera  and  In¬ 
strument  Corporation. 

The  camera  permits  about  2% 
minutes  of  shooting  time  on  each 
half  of  a  50  foot  film  roll.  The  spool 
is  then  reversed  giving  a  total  shoot¬ 
ing  time  of  approximately  5  minutes. 
For  Station  KPHO’s  purposes,  two 
pre-striped  films  were  used,  DuPont 
931  and  Eastman  Kodak’s  Tri-X. 
Film  on  a  50  foot  spool  went  directly 
to  the  film  processor  for  negative  de¬ 
veloping  at  about  6  feet  per  minute. 
The  film  was  then  split  to  the  8mm 
size,  spliced  and  run  through  the 
specially  adapted  sound  projector. 
Electrical  polarity  of  the  tube  output 
was  then  reversed  giving  the  screen 
a  positive  image. 

•  •  • 

The  Jet  Propulsion  Laboratory, 

California  Institute  of  Technology, 
reports  that  four  cameras  aboard  the 
Surveyor  spacecraft  will  send  tele¬ 
vision  pictures  of  the  moon’s  surface 
back  to  earth,  each  camera  transmit¬ 
ting  pictures  at  the  rate  of  one  every 
few  seconds. 

Present  National  Aeronautics  and 
Space  Administration  plans  call  for 
seven  Surveyor  spacecraft  to  be 
launched  to  the  moon  in  the  period 
1963-1965.  JPL  will  provide  tech¬ 
nical  direction  for  the  project  which 
is  expected  to  cost  upwards  of  $50 
million.  Hughes  Aircraft  Company 
has  been  selected  for  contract  nego¬ 
tiations  to  build  Surveyor. 

Surveyor  will  weigh  some  2500 
pounds  when  it  is  injected  into  the 
lunar  impact  trajectory.  After  the 
retro  rocket  fires  and  it  lands  on  the 
moon.  Surveyor  will  weigh  750 
pounds,  200  pounds  consisting  of 
working  scientific  and  engineering 
instrumentation. 

As  Surveyor  approaches  the  moon, 
the  television  cameras  will  be  turned 
on  automatically  and  pictures  of  the 
lunar  surface  will  be  transmitted  back 
to  earth.  Three  of  the  cameras  will 
be  pointed  up  and  one  down,  all  fixed 
in  position.  Above  each  of  the  up¬ 
ward  viewing  cameras  is  a  gimbal- 
mounted  mirror  capable  of  directing 
the  television  cone  of  vision  through 
360®  of  azimuth  and  from  15®  above 
to  45°  below  the  horizontal  line  of 
the  spacecraft. 

•  •  • 

A  new  class  of  radar  simulators 

using  a  pair  of  images  on  a  photo¬ 
graphic  plate  as  the  information  in¬ 
put  for  the  system  is  described  in  a 


paper  to  be  presented  at  the  annual 
convention  of  the  Society  of  Photo¬ 
graphic  Scientists  and  Engineers.  The 
paper.  Photographic  Plates  as  Com- 
puter  Memory  Devices  for  Radar 
Simulators,  authored  by  R.  J.  Ent- 
wistle  of  the  U.S.  Naval  Training  De¬ 
vice  Center,  Port  Washington,  N.  Y., 
is  being  presented  at  the  SPSE  con¬ 
vention  in  Binghamton,  N.  Y.,  May 
22-26. 

The  photographic  information  is 
designed  to  permit  the  simulation 
of  flight  of  a  radar-equipped  air¬ 
craft  on  any  path  within  the  plate’s 
boundaries.  The  data  used  to  gen¬ 
erate  the  radar  display  is  stored  on 
16"  by  20"  photographic  plates  and 
read  out  with  a  flying  spot  scanner 
image  which  is  reduced  to  duplicate 
the  pulse  coverage  of  the  radar. 
The  plate  is  moved  to  simulate  the 
speed  and  direction  of  the  simulated 
aircraft. 

Radar  display  data  are  contained 
in  two  adjacent  images  which  are 
identical  as  far  as  map  area  and 
scale  are  concerned.  One  image  con¬ 
tains  land  mass  data  and  topographic 
elevation  is  represented  by  the  photo¬ 
graphic  density  of  the  image.  The 
second  image  contains  hydrographic 
and  other  radar  reflectance  data  and 
the  variation  of  radar  reflectance  is 
represented  by  a  series  of  photo¬ 
graphic  densities. 

•  •  • 

A  new  model  of  the  Kodak  Retina 
Reflex  Camera,  introducing  dual  pho¬ 
toelectric  exposure  control,  has  been 
announced  by  Eastman  Kodak  Com¬ 
pany. 

The  Kodak  Retina  Reflex  111 
Camera  is  available  with  either  50mm 
f/2.8  or  50mm  f/1.9  lens.  A  two-way 
automatic  exposure  control  system 
allows  the  operator  to  make  exposure 
settings  either  by  looking  through  the 
the  view'  finder  or  by  viewing  a  small 
opening  at  the  top  of  the  camera. 

•  •  • 

GPL  Division,  General  Precision, 
Inc.,  is  manufacturing  a  closed-cir¬ 
cuit  television  camera  designed  to 
explore  pipes  as  small  as  four  inches 
in  diameter.  The  camera  is  reported 
as  watertight  to  a  depth  of  10  feet 
and  5  psi  pressure.  A  built-in  light 
source  of  30  ft.  candles  at  one  foot 
and  a  removable  rotating  mirror  for 
axial  or  radial  viewing  are  included 
in  the  camera’s  design. 

•  •  • 

Technical  Animations,  Inc.,  Port 
Washington,  New  York,  is  providing 
one-week  training  courses  in  the  use 
of  Technamation,  the  method  of 
creating  an  animated  image  from  a 


static  black  and  while  or  color  trans- 
parency.  Technamation  permits  an 
animated  presentation  to  trace  direc¬ 
tional  flow  of  electricity,  fluids  or 
gases;  observation  of  how  a  com¬ 
plete  system  or  components  operate: 
the  study  of  sequence  of  operation: 
the  study  of  the  relationship  of  a 
component’s  operation  within  a  sys¬ 
tem  and  aid  in  transition  from  simple 
to  complex  training  operations. 

The  course,  given  at  Technical 
Animations,  Inc.,  is  open  to  all  train¬ 
ing  aid  specialists  in  government  and 
industry. 

Names  in  the  News 

Glenn  E.  Matthews  of  P^astman 
Kodak  Co.,  has  been  elected  Editorial 
Vice-President  of  the  Society  of  Mo- 
tion  Picture  and  Television  Engineers 
to  fill  the  two-year  term  left  vacant 
bv  the  death  of  Lloyd  Thompson. 

Dr.  Deane  R.  White,  Engineering 
Vice-President  of  the  Society  of  Mo¬ 
tion  Picture  and  Television  Engineers 
has  been  named  a  member-at-large 
in  the  Division  of  Engineering  and 
Industrial  Research  of  the  National 
Research  Council.  Dr.  While  is  As¬ 
sociate  Research  Laboratory  Direc¬ 
tor,  E.  1.  du  Pont  de  Nemours  &  Co. 

Brother  B.  Austin  Barry,  F.S.C. 
from  the  Civil  Engineering  faculty 
of  Manhattan  College,  has  been 
elected  President  of  the  American 
Congress  on  Surveying  and  Mapping. 

Walter  S.  Dix,  liaison  officer  in 
Washington  for  the  T.V.A.  Maps  and 
Surveys  Branch,  was  elected  Vice 
President. 

Arthur  J.  McNair,  Professor  of 
Civil  Engineering  and  head  of  the 
Surveying  Department  at  Cornell 
University,  has  been  elected  Presi¬ 
dent  of  the  American  Society  of 
Photogrammelry  for  1961-62.  James 
P.  Webb  of  the  Army  Map  Service 
is  the  new  First  Vice-President  and 
Robert  S.  Quackenbush,  Jr.,  the  new 
Second  Vice-President. 

Col.  Burnis  M.  Kelly,  USA  (Ret.), 
has  been  appointed  assistant  to  the 
president,  Stancil-Hoffman  Corp. 

Carmen  J.  Auditore  has  been  |)ro- 
moted  to  the  new  post  of  manager  of 
systems  planning.  Military  Products 
Division,  Adler  Electronics,  Inc. 

George  F.  Benoit  has  been  appoint¬ 
ed  director  of  engineering,  Sanborn 
Co. 

Dr.  Leonard  S.  Sheingold,  Director 
of  the  Applied  Research  Laboratory 
of  Sylvania  Electric  Products  Inc., 
has  been  named  Chief  Scientist  of  the 
U.  S.  Air  Force. 

Robert  F.  Halligan  has  been  elected 
president  of  The  Hallicrafters  Co. 
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Robert  E.  Lewis  has  been  elected 
president,  chief  executive  officer  and 
a  director  of  the  Perkin-Elmer  Corp. 
of  Norwalk,  Conn.  Mr.  Lewis  was 
formerly  president  of  Sylvania  Elec¬ 
tric  Products  Inc.  Richard  S.  Perkin, 
president  of  Perkin-Elmer  since  1939, 
remains  as  Chairman  of  the  Board. 

Will  I.  Bull  (Capt.,  USN,  Ret.)  has 
been  appointed  director  of  opera¬ 
tions,  Semiconductor  Division,  Hoff¬ 
man  Electronics  Corporation. 

Louis  H.  Niemann  has  been  named 
manager,  government  and  industrial 
marketing,  CBS  Electronics. 

Col.  Harold  McDonald  Brown,  who 

bas  .  •  iimanded  the  U.  S.  Army  Re- 
<  li  and  Development  Laboratory, 

•  V  vJonmouth,  N.  J.,  since  May  1958, 
'uis  received  the  Chief  Signal  Officer’s 
(Certificate  of  Achievement  for  Meri¬ 
torious  Service. 

Lt.  Col.  James  A.  McClung,  assist¬ 
ant  executive  officer,  U.  S.  Army 
Signal  Research  and  Development 
Laboratory,  has  retired  from  active 
duty  of  the  Army. 

William  W.  Dodgson,  Jr.,  is  presi¬ 
dent  of  the  newly  established  Sys¬ 
tems  Engineering  Laboratories  In¬ 
corporated,  Ft.  Lauderdale,  Florida. 

George  T.  Scharffenberger  has 
been  promoted  to  executive  vice 
president  of  Litton  Systems,  Inc.,  and 
will  continue  in  his  position  as  presi¬ 
dent  of  Westrex,  the  communication 
and  recording  equipment  division  of 
Litton. 

Kenneth  E.  Fields  (Brig.  Gen.,  USA, 
Ret.)  has  been  elected  executive  vice 
president  of  the  Bulova  Watch  Co. 

Robert  P.  Dutton  has  been  elected 
vice  president  Government  Repre¬ 
sentation,  Collins  Radio  Company. 

E.  C.  Bennett  has  been  appointed 
manager.  Naval  Operations  Product 
Planning,  Heavy  Military  Electronics 
Department,  General  Electric  Com¬ 
pany. 

H.  A.  Timken,  Jr.,  has  been  elected 
president  of  the  National  Rocket 
Club. 

James  E.  Burnett  is  president  of 
the  newly  formed  Frontier  Elecron- 
ics  Company,  Cleveland,  Ohio. 

Anthony  R.  Pignoni  has  been  ap¬ 
pointed  director  of  Marketing  for 
R.  E.  D.  M.  Corp. 

Col.  James  M.  Kimbrough,  Jr.,  has 
been  appointed  commanding  officer 
of  the  U.  S.  Army  Signal  Research 
and  Development  Laboratory,  Ft. 
Monmouth. 

Dr.  Ralph  D.  Bennett  is  director  of 
Research  for  the  Martin  Co.  in  Bal¬ 
timore,  Md. 

Arthur  C.  McCarroll  has  been  ap¬ 
pointed  public  relations  director  of 
Hoffman  Electronics  Corp. 
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Why  SIGNAL? 

Here  are  several  good  reasons  why 
an  AFCEA-SIGNAL  membership  is  of 
importance  to  you. 

•  Representing  industry,  government 
and  all  the  military  services,  AFCEA 
creates  a  congenial  climate  for  the 
members  of  the  civilian-military  team  to 
discuss  and  solve  problems  of  mutual 
interest. 

•  Signal  Magazine  provides  its 
readers  with  the  best  information  on 
timely  subjects  and  major  developments 
of  professional  interest  in  the  communi¬ 
cations,  electronics  and  photographic 
fields. 

•  Signal  gives  its  advertisers  an  op¬ 
portunity  to  present  facts  about  services, 
products  and  achievements  to  a  special¬ 
ized  audience. 

•  The  AFCEA  Convention  guaran¬ 
tees  a  top  side  audience  to  hear  presen¬ 
tations  of  technical  papers  on  the  latest 
communications-electronics  achieve- 
ments,  and  to  view  an  entire  display  of 
products  and  services  in  an  atmosphere 
of  a  masterfully  coordinated  technical 
trade  show. 
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ARMED  FORCES  COMMUNICATIONS  AND  ELECTRONICS  ASSOCIATION 
1624  Eye  Street,  N.  W.  Washington  6,  D.  C. 


NAME: 

Address. 


(Last  Name) 


(First  Name) 


(Middle  Name  or  Initial) 


Firm  or  Military  Insfallatron: . . . . . . 

. - . Typ®  of  Work:  . 

U.  S.  Citizen  D  or  Citizen  of .  Ham  Radio  Call . 

Full — $5.00  □  Subscription-Non-Member — $7.00  □  Foreign  Mailing — $8.00  D 

^ .  annual  dues  for  AFCEA  membership  (or  subscription) 

which  includes  the  monthly  magazine  SIGNAL  and  Chapter  Affiliation. 

DATE:  .  SIGNATURE:  . 
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NEW  COLLINS  TRANSISTORIZED  CARRIER...  UP  TO  600 CHANNELS 


Now  . . .  the  freedom  of  maintenance  and  reliability  inherent  in  transistorized 
equipment,  at  a  saving  of  up  to  90%  in  power  and  80%  in  rack  space  over  tube 
equipment.  This  is  Collins  new  MX- 106  fully  transistorized  carrier.  Either  in 
microwave,  wire  or  cable  systems  —  or  any  combination  of  these 
—  the  new  multiplex  is  compatible  with  Collins  MX- 103,  Western 
Electric  L  Type,  CCITT,  and  other  carriers.  Its  design  permits 
easy  and  economical  expansion  to  meet  changing  require¬ 
ments.  For  details,  write  Collins  Radio  Company,  Texas 
Division  Sales,  1930  Hi-Line  Dr.,  Dallas  7,  Texas. 

See  Collins  MX-106  at  AFCEA  Convention  booths  228-235,  Shoreham  Hotel,  )une  6-8. 


COLUNS 


CARRIER 


COLLINS  RADIO  COMPANY 


DALLAS,  TEXAS 


CEDAR  RAPIDS,  IOWA 


BURBANK,  CALIFORNIA 
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Closing  the  adapter  g 


Automatic  testing  equipment  --  the  testing  technology  of  the  ! 
Age  —  pays  big  dividends  in  solving  weapon  system  ch 
problems.  But  a  gap  still  exists,  or  did,  between  the.  basic  t 
—  the  programmer-controller  —  and  the  system  under  test.  S 
purpose  adapters  need  to  he  developed  for  every  new  systen 
these  very  expensive  adapters  become  obsolete  as  soon  « 
associated  system  is  phased  out. 

In  a  single  significant  breakthrough.  General  Dynamics/Elect 
has  now  reduced  this  gap  by  four  fifths.  We’ve  developed  1 
. . .  Dynamic  Automatic  Testing  Adapters  ...  a  line  of  genera 
pose  adapters  for  use  with  automatic  programmer  controller; 
new  equipment  will  furnish  80%  of  the  capability  now  requi 
special-purpose,  one-shot,  adapters.  Cost  savings  are  impr< 
and  the  useful  life  of  test  equipment  is  increased. 

( 

GENERAL.  DYN 
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The  General  Dynamics/Electronics  SCATE  (Systems  Checkout 
And  Test  Equipment)  can  be  teamed  up  with  DATA  to  produce 
the  closest  thing  so  far  to  universal  test  equipment.  Modularized, 
with  solid-state  dependability,  SCATE/DATA  is  strictly  off-the-shelf. 
It  is  quickly  qualified  to  basic  military  requirements  such  as 
MIL-T-21200  and  MIL-T-945.  For  further  informati(m,  write: 


s/Electronics 
loped  DATA 
general  pur- 
itrollers.  The 
V  required  of 
3  impressive. 


Military  Products  Division 
1400  North  Goodman  Street 
Rochester  3,  N.  Y. 

i  i  i 

Engineers  and  scientists  interested  in  challenging  opportunities 
are  invited  to  send  resumes  to  Managery  Engineering  Employmcnl 
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